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POWER FOR INTERURBAN RAILWAY SYSTEM | 


Electric Power Generated by Turbines, Transmitted at 44,000 Volts and Converted to Direct 
Current for Trolley Wires 


TARTING MODESTLY AS A central Catenary trolley wire construction, with 5 point 
station, furnishing power for commer-_ suspension, is used on a private right-of-way. Dur- 
cial and street lighting, and the street ing the past 4 yr. the demands upon the power plant 
railway system of Waterloo, Iowa, the have increased 400 per cent, which has meant con- 

SS Waterloo, Cedar Falls & Northern tinuous additions to the plant in order to keep step 

Railway Co. has developed in the past with the increase in business. The plant, therefore, 

15 yr. to an interurban railway com- at the present time is undergoing a slight change in 
pany, which has in all 100 miles of railway track and former arrangement, and several new boilers are being 
connects Waterloo with Denver Junction and Waverly added. 























FIG. 4. TURBO GENERATORS FOR INTERURBAN RAILWAY PLANT 





on the north, Cedar Falls on the west and Laporte Coal and Ash Handling 
City on the south. FOLLOWING naturally the course of the energy 
The road handles passenger and freight traffic through the plant from the “raw” to the “finished” 


between these cities and intervening towns. Passen- product, we start with the coal on the track and end 
ger cars are of the type commonly used for interurban at the transmission line. As will be noted in Fig. 1, 
service, while freight cars are handled by electric the company has several private side tracks near the 
locomotives. plant where coal is delivered in self-dumping cars. 
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Coal is dumped from these cars into a truck in a tun- 
nel beneath the railway track, and wheeled to a 1!4- 
ton Otis electric freight elevator, which takes it to a 
level above the bunkers to which the coal is dumped. 
From these bunkers, which have a capacity of 25 tons 





THE WATERLOO, CEDAR FALLS & 
co. 


POWER PLANT OF 
NORTHERN RY. 


FIG. 1. 


each, chutes take the coal to the hoppers of the fur- 
naces. Ashes take the reverse course to the railway 
cars, being raked into the trucks, wheeled to the ele- 
vator, elevated, and dumped into a hopper over the 
cars, as is shown in Fig. 1. 

3y this system of handling the coal, 100 tons can 
be cared for in a day. There is also space provided 
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pressure. Green chain grates are placed under these 
boilers, and are operated by eccentric rods from a 
shaft beneath the boiler room floor. This shaft is 
ordinarily run by belt from a General Electric Co. 
motor, though, for emergency cases, a Wachs engine 
is provided. 

Each of these boilers is provided with a Bayer 
soot blower and top and bottom blowoff pipes, in 
which are located Crane blowoff valves backed by 
plugs, these serve to keep the tubes clean inside and 
out. 

The boilers are run with induced draft, the Sturte- 
vant system being employed. The capacity of the 
fan is 4000 hp., and is operated directly connected to 
a Sturtevant engine 10 by 12 in., steam pressure 
employed being 150 lb. This fan discharges the flue 
gases to a Weber steel-concrete chimney, 7 ft. 6 in. 
interior diameter, and 135 ft. in height. While the 
stack was originally designed to furnish sufficient 
draft for the boilers installed, the additions to the 
steam generating equipment made necessary the in- 
stallation of induced draft. ‘ 

Water used for feeding the boilers is taken from 
the hot well of the condensers and delivered to a 
service tank, 10 ft. in diameter by 12 ft. deep, by 2 
Gardner duplex pumps, the water ends of which are 
respectively 5 by 6 in., and 4% by 10 in. From this 
tank the water flows by gravity to a Baragwanath 
feed-water heater, of 3000-hp. capacity, from which it 
is pumped to the boilers by 2 Knowles pumps which 






























































































































































































































































154-0" 
if os i l 
: THINSE on) SWITCHES 
s} ljoOogd a 
~ 
ae 2 me 
H 1 ' H S NS ee 
Y ' ; 1 ' Q g Q iS & rs 
RS ® Sr Q! : $3 ¥ qc A i g 0 
RN 1) ee 4 Ss 4 
& | ee ee ¥& SHO ow TTS 
t © ' 1 Sk 1 1 ¥ % x WAAL ul 3 us he 
® (Wee 84 an a 2 747, ‘Nessus 
N # Pe oE } Q if qi TRANSFORMERS  & ARRESTERS 
f ened pm 
bd ie LS FUTURE iF YY nsn 
/ ROTARY NAN bd us 
T “6 ve ne 
1 " BF PUMPS 
HI HI STACK 
I i| ORAFT FAN (f SERVICE PUMPS 
oo nin 
iz ! ¢ 
Oy} i i 7 COAL STORAGE 
5 bale | + oo . SPACE 
N 4 rt ii 
% RS Z | > $. . » os 
~ q H st ee Sa 
; t gY | iKY ee 
© tan) x gu GT} eG 
2 J Ho \ ‘a | 2S | [es ae $3 SAN ELEVATOR COAL HOPPER 
bh _ Sa He O TQ Bee Gg | HH OH 3 \ 
N Ts: |  T[>aS TUNNEL veetecned 
6 
} ne 7 < » 4 ‘S2” SZ” » ee 
el ISB x 
1/ il 
n i Sea zZ SIWNOUSTRIAL TRACK N 
Lay _ 
STOKER HOPPER ising COAL BUNKERS “25TON EACH ASH HOPPER 














FIG, 2. 





for storing coal, from which it can be carried by means 
of the trucks to the boilers, as explained above. 


Making Steam 


T present there are 5 boilers in operation; 4 of these 
were made by the Murray Iron Works, and are of 
the water-tube type, rated at 800 hp. each. The fifth 
boiler is an Aultman & Taylor water-tube of the 
same rating; these are all operated at 150 lb. steam 


GENERAL LAYOUT OF THE PLANT AND PRESENT HIGH-PRESSURE STEAM PIPING 





are of the outside packed plunger, duplex type, the 
water ends of which are 6 by 12 in. 

Exhaust steam used for heating the feed water 
is from the exciter engine, the Kerr turbines used 
in the condensing system, the fan engine and pumps. 
The system of piping and method of feeding the boiler 
were specified by the Hartford Boiler Insurance Co. 
The feed water is taken originally from the Black 
Hawk Creek, and is free from scale-forming impurities. 























June 15, 1913 


New Steam Generators 


T present there are 3 new boilers, being erected in 

an addition to the power plant. These are Stirling 
water-tube boilers, equipped with Green chain grates, 
Geco pressure water back, and the standard Stirling 
boiler equipment. Each of these is rated at 500-hp. 
capacity, 200 lb. steam pressure, and 100 deg. super- 
heat. In connection with each of the new boilers is a 
Sturtevant economizer and induced draft system, so 
arranged that the flue gases can be by-passed around 
the economizers. 

Fans and scrapers are driven by belt from a line 
shaft, which is run by a 30-hp. variable speed Gen- 
eral Electric Co. motor, but for emergency cases, a 
Sturtevant engine has been installed. Each boiler is 
a unit in itself, and is supplied with an individual 


mee 
4 


- FIG. 5. 


stack, which is merely high enough to carry the gases 
above the roof of the power plant. The coal and 
ash handling system for the new boilers is an exten- 
sion of the former equipment. 


Steam Turbines 


JN the generating room are at present 2 Allis-Chal- 
mers Parsons turbo-generators, of the parallel flow 


type. These generate current at 2300 volts, 3-phase, 
25-cycle, 375 amp. per terminal, running at a speed 
of 1500 r.p.m., with a vacuum maintained at 28.5 in. 
mercury. 

The bearings are of the self-adjusting, ball and 
socket pattern, with shims provided for proper aline- 
ment, but these are so arranged that they cannot easily 
be tampered with. As the design of the turbine shaft 
is such that the critical speed is not passed, there is 
no need for any specially constructed bearing. 
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The lubrication of the bearings, 2 for the turbine 
and 2 for the generator, is effected by supplying an 
abundance of oil to the middle of each bearing and 
allowing it to flow out at the ends. The oil is then 
passed through a tubular cooler, with water circula- 
tion, and then pumped back to the bearings. 

The oil is circulated by a pump operated by the 
turbine. It is not necessary to supply the bearings 
with oil under pressure, but only at a head sufficient 
to enable it to run to and through the bearings, this 
head never exceeding a few feet. 

With each turbine a Prescott duplex pump, 5% 
by 4% by 5 in., is furnished for circulating oil when 
starting up. 

The speed of the turbine is regulated by a gover- 
nor driven from the turbine shaft by means of cut 
gears working in an oil bath. The governor head is 


Scorn y of ee . 
— Whos jam 


4 


VIEW OF THE TURBINE FOUNDATION AND CONDENSING OUTFIT 


of the spring type with equilibrated levers and oper- 
ates a balanced throttle by means of an oil controlled 
relay valve. The governing mechanism is so propor- 
tioned as to respond quickly to variations of load, 
but, at the same time, the sensitiveness is kept within 
such bounds as to secure the best results in the paral- 
lel operation of alternators. The governor can be 
adjusted for speed while the turbine is in operation, 
thereby facilitating the synchronizing of alternators 
and dividing the load as may be desired. 

In order to provide for any possible accidental 
derangement of the main governing mechanism, an 
entirely separate safety or overspeed governor is fur- 
nished. This governor is driven directly by the tur- 
bine shaft without the intervention of gearing and is 
so arranged and adjusted that, if the turbine should 
reach a predetermined speed above that for which 
the main governor is set, the safety governor will 
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come into action and trip a valve, shutting off the 
steam and stopping the turbine. 

These turbines are designed to give their maxi- 
mum economy at or near the rated load. To provide 





FIG. 3. BOILERS IN SERVICE AT THE W., C. F. & N. RY. CO.’S 


PLANT 


for such overloads as will sometimes occur, an over- 
load or by-pass valve is furnished to admit steam 
at a later stage in the turbine where the blades are 
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nor and comes into operation only when the load 
reaches a higher point than can be attained by the 
turbine when operating normally. 

For the purpose of obtaining adequate ventilation 
and for muffling the noise produced by the circula- 
tion of the air, the turbo-generators are enclosed in 
such a manner that the air is taken. in at the ends 
of the machine, passing through fans which discharge 
it over the end connections of the armature coils and 








SECTION E-E 











FIG. 6. PLAN AND ELEVATION OF THE TURBINE FOUNDATION 


through the ventilating ducts of the core to the outlets. 

The exciters for these generators are directly con-- 
nected to the unit, and furnish direct current at 120 
volts, 417 amp. Either of the exciters is sufficient 
in capacity to maintain the field of both generators, 
and they are connected for this emergency arrange- 
ment; in addition, a separate exciting unit has been 
provided which consists of an Ideal engine, directly 
connected to an Allis-Chalmers generator, wound for 
120 volts, 333 amp., and running at 350 r.p.m. 
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FIG. 7. DETAILS OF CONDENSER AND EXHAUST STEAM PIPING 


larger than at the beginning, thus enabling the tur- 
bine to develop greater power at a slight sacrifice of 
economy. This valve is operated by the main gover- 


Provision has been made, in laying out the build- 
ing, for 2 more turbines of the same capacity as are 
now in operation. This will double the present capac- 
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ity, which it is anticipated will supply the needs of the 
company for some time to come. Steam is delivered 
to the turbines through steam separators and pipes 
in the basement, and is measured by a recording 
flowmeter. 

Exhaust is direct into an Allis-Chalmers jet con- 
denser placed immediately below the turbine which 
it serves. Kerr turbines drive the circulating and 
vacuum pumps which are used in connection with 
the condenser, and are rated at 100 b.hp. each, the 
speed being 1130 r.p.m. Condensing water is taken 
from the Black Hawk Creek, through a tunnel which 
is 4 ft. 6 in. wide, by 6 ft. deep, and passes through 
Elliott twin strainers in the suction lines to the con- 
densers. The discharge from the hot well is through 
another tunnel of the same dimensions, to a point 


farther up the creek; thus water may be used over . 


several times and the creek serves as a cooling pond. 
The method of building the foundations of the turbines 
is clearly illustrated in Figs. 5 and 6, the foundations 
being separate from the main floor of the generating 
room. 





FIG. 8. 


Converters, Switchboard and Transformers 


THERE are in this plant 2 rotary converters which 

supply the direct current used on the railway 
system of Waterloo. These converters are furnished 
with alternating current at 405 volts, 3-phase, 25-cycle 
and 713 amp. per terminal when fully loaded. They 
run at 500 r.p.m. and deliver direct current at 650 volts, 
767 amp. 

Transformers used for lowering the voltage of the 
generators to that supplied to the rotary converters 
are in the basement, directly beneath the converters. 
They consist of 3 transformers for each converter, 
rated at 90 kv.a. each, and transform the voltage from 
2300 to 405. 

The switchboard consists of 26 panels and was 
built by the General Electric Co. The special equip- 
ment, aside from switches, volt meters and ammeters, 
consists of a frequency indicator, recording wattmeter, 
watthour meters, power factor indicator, synchron- 
izing indicator and lamps. At present the entire board 
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is not completed, but it is expected that future addi- 
tions to the plant will necessitate instruments and 
switches which will completely fill the board. 

Back of the switchboard is space for locating the 
step-up transformers which deliver the current to the 


transmission lines. At present there are 3 Allis- 
Chalmers water-cooled transformers, changing the 
voltage from 2300 to 44,000, each having a capacity of 
500 kv.a. The transformers are connected in delta. 

From the transformers high-tension wires carry 
the current to high-tension bus bars, thence through 
remote control oil switches, and choke coils to the 
high-tension transmission line. Four lightning ar- 
resters, located outside the building, are connected 
to the high-tension transmission line, and protect the 
apparatus in the power house. These are of the elec- 
trolytic type, made by the Westinghouse Electric & 
Mfg. Co. 

All 2300-volt wiring in the plant is in conduits, 
laid on racks in the basement, while the high-tension 
wiring is bare bus bars over the transformers and 
leads directly to trahsmission lines. 





ROTARY CONVERTERS AND SWITCHBOARD 


For convenience in handling the machinery of the 
engine room, a 20-ton Whiting traveling crane is em- 
ployed. 

This station is under the care of Wm. Hartliep, 
chief engineer, who has watched the growth of the 
plant from its infancy to the present capacity. This 
is the only generating station maintained by the com- 
pany, and power is transmitted to substations at vari- 
ous points along the right-of-way, where current is 
transformed and converted to the proper voltage for 
the railway motors. 


TO DRILL CHILLED CAST IRON, a contemporary states 
that the piece should be laid on a forge, the spot to 
be chilled covered with sulphur and the blast applied 
slowly until the sulphur is burned off. The chill will 
then be drawn and the piece can be drilled. 


THE MAN WHO INSISTS upon seeing with perfect clear- 
ness before he decides, never decides. 
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HEATING AND VENTILATING LARGE BUILDINGS 


Basement Piping; Traps, Drains and Heater 
By Cuarves L. HusBarp 


S the exhaust and feed piping is so intimately 
A connected with that pertaining to the heating 
system in the basement:layout, it will be in- 
cluded to some extent in what follows. 
As the pressures carried in this part of the piping 
system are low, the points to be considered are dura- 
bility and tightness rather than strength. 
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REGULATOR CONNECTED TO MAINTAIN A FALSE WATER 
LINE 


FIG. 1. 


For ordinary conditions, standard weight steel 
pipe is employed, made up with standard cast-iron 
fittings. In case of large outboard exhaust risers, 
riveted galvanized iron pipe is often used instead, on 
account of its lightness. Although standard weight 
pipe and fittings are much stronger than needed to re- 
sist the internal pressure, the extra weight is needed 
to offset the effects of corrosion and to resist the 
stresses due to expansion and contraction. 
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PIPING ARRANGEMENT FOR HEATING RETURNS 


When expansion can be cared for by the use of 
offsets and swivel joints it is much to be preferred, 
but if limited space prevents this, it will be necessary 
to employ expansion joints in some cases. Although 
slip joints are quite commonly used, those in which 
the movement is taken up by a flexible copper dia- 
phragm have certain advantages of tightness in con- 
nection with the low pressures found in exhaust pip- 


ing. The sizes of the large pipes ‘connecting the 
different parts of the apparatus are largely fixed by 
the sizes of the outlets and the connecting heating 
mains; but in absence of any definite data, exhaust 
pipes may be determined by the empirical formula, 


Bier R 
D 

2400 
d= diameter of pipe, in inches. 

D = diameter of engine cylinder, in inches. 


L = length of stroke, in inches. 
R= revolutions per minute. 


, in which 
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FIG. 3. CONNECTIONS OF A WATER-LINE TRAP 


A simpler method, corresponding well with the 
above, but giving a slightly larger pipe, is to allow 


0.18 sq. in. area for each indicated horsepower of 


engine. 
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FIG. 4. SYSTEM OF RETURN PIPING USING A WATER-LINE TRAP 


In laying out the exhaust piping of a plant it is 
customary to make the main of an area equal to the 
total of all the branches connecting with it. This 
gives a somewhat larger pipe than is necessary, be- 
cause the frictional resistance for a given area is less 
for a single large pipe than for a number of smaller 
pipes whose combined area is the same as the larger 
one. 
In the case of medium sized pipes this may be 
neglected, as the difference is on the side of safety, 
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but. with large mains it is well to take this into con- 
sideration, as the expense would be unnecessarily in- 
creased if the larger size of pipe were used. 

The table gives pipe equivalents where frictional 
resistance is taken into account. 


NUMBER OF BRANCH PIPES EQUIVALENT TO THE MAIN 





Diameter of Branch Pipes. Inches. 
[Sal ar ey | “42 | ye 


Main 
Diam.In. i 7 

















| 
| 
| 
| 





Example: The capacity of a 14-in. main is equal 
to 8 6-in. branches, or 4 8-in. branches, or 2 10-in. 
branches, and so on through the list. 


Pipe Supports 


TAKING up details of construction, one of much im- 

portance is the support of the heavy piping. The 
main riser may be provided with a special elbow hav- 
ing a base cast on it as a part of the fitting and sup- 
ported upon a brick or concrete pier. Another method 
is to place a tee, with a blank flange, upon the lower 
end of the pipe and support it upon 2 I-beams. This 
makes a specially good arrangement when the riser 
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EXHAUST HEATER CONNECTIONS COMMONLY USED IN 
HEATING PLANTS 


FIG. 5. 


is carried up inside a brick flue, as the ends of the 
beams may be embedded in the side walls.- In either 
case the riser should be dripped through a trap to the 
sewer or receiving tank according to whether the ex- 
haust contains oil or not. 

Mention has been made in a previous article re- 
garding the establishing of a false water line to seal 
the horizontal returns. This may be done either by 
a pump regulator or by a water-line trap. The first 
is employed when the amount of condensation from 
the heating system is not large, or is practically con- 
stant, so that a receiving tank is not necessary to take 
care of a sudden rush of water when first turning 
steam into a cold system in the morning. The method 
of connecting up a regulator for this purpose is shown 
in Fig. 1. It is placed at the height it is desired to 
raise the water line and a connection made between 


ENGINEER 


the lower outlet and the main return to the pump. A 
balance pipe connects the top with the pressure in 
the heating system. A float in the enclosed chamber 
operates an automatic valve in the steam supply to 
the feed pump, thus starting and stopping it auto- 
matically as may be necessary to maintain a constant 
water level in the return system. 

Figure 2 shows a piping detail including a regulator 
of this kind with pumps, traps, and small feed-water 
heater. Low-pressure drips may be trapped into a 
heating return in the manner shown, but the discharge 
of high-pressure traps in this manner is apt to cause 
snapping and water-hammer, and should discharge 





70 ATMOSPHERE 


70 HEATING 
SYSTEM 




















h 





EXHAUST 




















FIG. 6. HEATER PROVIDED WITH SPECIAL CUTOUT VALVE 
into a vented receiver instead. The feed water in this. 
case is a small affair and is simply intended to utilize 
the exhaust from the feed pumps. The principle of a 
water-line trap is illustrated in Fig. 3, it is to be 
used in connection with a vented receiver. This con- 
sists of a float trap of good size with an inlet in the 
bottom, or in the side below the water line. A balance 
‘*ne is brought into the top of the trap, the same as in 
the pump regulator, and the trap discharges into the 
receiving tank, from which the condensation is auto- 
matically pumped into the boilers as already described. 
A by-pass is provided around the trap for use in case 
of repairs or when it is desired to drain, temporarily, 
the system of piping. The balance pipe should, if 
possible, be at least 20 ft. in length and the, valve 
should be near its connection with the overhead re- 
turn, and not near the trap, as shown in the cut. The 
usual air valve should be removed from the trap, and 
the space above the water be kept filled with an air 
cushion instead of steam, which is the reason for the 
long balance pipe. Details for the connections be- 
tween a water-line trap, receiver, pump governor and 
feed pump, are shown in Fig. 4. In some cases the 
governor is omitted and the pump actuated by means 
of a float placed inside the tank itself. 

A common method of making the exhaust connec- 
tions with an open feed-water heater is shown in Fig. 
5. Valves are so placed that the exhaust may be 
passed either through the heater into the heating sys- 
tem or outboard, or the heater may be cut out and 
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the exhaust turned directly outboard. Two oil separ- 
ators are provided, one on the side of the heater 
and one in the piping above, as indicated. 

Figure 6 shows how the same result may be ob- 
tained by use of a special cutout valve which is com- 
bined with the oil separator upon the side of the 
heater. By means of this attachment the steam may 
be turned either into the heater or upward into the 
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GENERAL PIPING LAYOUT OF EXHAUST HEATING 
SYSTEM 


FIG. 7. 





vertical pipe above, from which it may pass into the 
heating system or exhaust outboard as desired. A 
common way to use this device is to set it so that 
just enough exhaust is turned into the heater to do 
the required work while the greater part passes up- 
ward. The simplicity of the piping in this arrange- 
ment is evident when compared with Fig. 5. 

A general piping layout for the special apparatus 
used in exhaust heating is shown in diagram in Fig. 
%. The main exhaust comes in at the left, beneath the 
floor, and passes upward as shown, with connections 
with the feed-water heater and heating main, an oil 
separator being provided in the latter. Live steam is 
admitted through a pressure reducing valve. The 
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FIG. 8. CONNECTIONS FOR JET CONDENSER IN EXHAUST 
HEATING SYSTEM 


various return and feed-connections with pump and 
receiver are clearly indicated and need no special ex- 
planation. 

The method of making the connections with a jet 
condenser is shown in Fig. 8. Although this does not 
form part of the heating system, a condenser is some- 
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times used during the summer time while the heating 
plant is out of commission; the method of connecting 
with a system of this kind is shown in the cut. Ex- 
haust steam enters at the left, and passes downward 
through valve A (B being closed) into the feed-water 
heater and from here to the condenser cone as shown. 
R is a relief valve connecting with the outboard ex- 
haust. In the heating season the condenser is cut out 
by closing valves F and C. The heater may be cut 
out when using the heating system, or not, as desired, 
by closing valves A and E and opening B. No special 
drips are required in this case, as everything drains 
downward into the condenser. The oil separator is 
not shown in this case, being in the heating main after 
it branches from the outboard exhaust. 

The connections for a surface condenser are shown 
in Fig. 9. In this case the oil is removed before the 
exhaust reaches the condenser. When the condenser 
is in use valve A is open and the relief valve R closed; 
the exhaust from the air and circulation and feed 
pumps is turned into the feed-water heater by closing 
valves C and H and opening E and F. 





HEATING MAIN AND 
OUTBOARD EXHAUS 7—> 





OM. SEPARATOR. 




















— “A ee ee 
EXHAUST FROM * ‘Bu cH T 
ENGINES q 4 
F.WMHEATER 
4 SURFACE 3 
CRP ONDENSER REY 
- ¢ 

















PET. TRAR 











AIRAND C/RC. PUMP 





FIG, 9. CONNECTIONS FOR SURFACE CONDENSER IN EXHAUST 
HEATING SYSTEM 


The drip from the oil separator in this case must 
be removed by means of a return trap because the 
pressure within it is below that of the atmosphere and 
one ordinary trap will not work under these condi- 
tions. When the heating system is in use, cut out the 
condenser by closing valves A and D and open the 
relief valve R. It will also be noted that the exhaust 
from the pumps may be by-passed around the heater 
if desired. 


A RESERVOIR of 4000 acres is to be constructed by 
means of 2 embankments running from an island to the 
mainland. The reservoir is to be further subdivided into 
an upper and lower tank by another embankment. The 
assumptions for operation are as follows: When the 
water in the sea is higher than in the lower reservoir or 
tank, it will flow in through turbines, the flow starting 
sometime after high tide and stopping after the beginning 
of low tide. If the water in the sea be lower than in 
this tank, then through sluices it is to flow into the sea. 
In the upper reservoir, when the sea is higher than the 
tank, it will be filled through sluices, and when lower the 
water will flow off through turbines. A uniform tidal 
amplitude of 3 meters is counted upon and a difference 
of level of 114 m. between the sea and the tank actually 
in operation. The cost of producing electricity by this 
means is estimated at 20 to 25 mills per kilowatt-hour. 
No necessary expense for accumulators is expected, and 
the cost of construction is placed at about $1,000,000,— 
Canadian Engineer. 













—— 


Od Owtanmen.y 





PRACTICAL 


June 15, 1913 


ENGINEER 


ADJUSTING THE HOISTING ENGINE 


A Quick Job in Valve Setting 


By C. R. 


AST spring the coal strike in England created a 
heavy demand for marine coal and Pennsylvania 
was fortunate enough to profit by the demand, 
especially Somerset County, which has the best 

marine coal available. As there was a shortage of coal 
cars, each operator usually got his proportion of cars, 
that is, his requisition was added to those of others, 
and available cars were allotted to each in proportion 
to his requisition, Some operators were shrewd 
enough to make the requisition larger than they were 
able to use, thinking that they might thus procure as 
many cars as were wanted, and occasionally it hap- 
pened that a company received nearly all the cars it 
could possibly load, and the equipment was then 
worked up to the limit of endurance in order to ship 
all coal possible, as they had standing orders for this. 


Cause of the Trouble 


S all men that could be spared were digging coal, 

some of the equipment suffered as a consequence. 
The engine around which this article centers was a 
second motion hoisting engine employed by one of 
these companies who had the misfortune at some 
previous time to break one of the gears. After pro- 
curing a new set, they thought it necessary to rebabbit 
the main bearings, and in doing so set the crankshaft 
Y% in. ahead of its old position, and also put it out 
of level with the drum shaft as was shown by the 
wear on the teeth of the cut gears. Being employed 
by a firm of engine builders at the time, I was detailed 
to put the engine right, and being considerable dis- 
tance from the mine, it took me until 3 in the morning 
to get there, after an 11-mile ride across the country. 
As it would be but 3 hours until the working day 
commenced, it was thought best that I should get 
some sleep and be on hand through the day to keep 
the plant going as well as possible, and postpone the 
repair work until night. 


Temporary Relief 


AFTER working the engine for a time, I saw that 

it was apparently laboring under some valve 
trouble, and listened to the exhaust, which convinced 
me that there was even serious trouble there, as there 
was a short double chug and then a long drawn double 
sigh, being a double engine. After some questioning 
I found out about the rebabbiting of the main shaft, and 
it, therefore, occurred to me that the centers had been 
changed without changing the eccentric rods and pis- 
ton rods. As the engine was running only intermit- 
tently on hoisting loads, we lengthened the eccentric 
rods as much as the slots in them would permit, but 
this was not enough, according to the wear by the 
valve stem guides shown on the valve stems. It did, 
however, make the engine run better and the exhaust 
was greatly improved. I also found a slight knock 
in one of the cylinders, caused by the piston head 
striking the cylinder head lightly, as the piston rods 
had not been lengthened. As soon as time permitted, 
we corrected this to a certain degree. 

Meshing of the gears was also evidently wrong, 
but we could not correct that until night, as it would 
tie up the engine too long to make any satisfactory 
change. After talking matters over with the superin- 
tendent, I asked for 6 of his best men and told him 


WEIHE 


that I thought we could fix up the engine that night. 
I got the men all right, and they were as willing as I 
ever had to help me, and credit is due them as much . 
as anyone for the work accomplished. 


Getting at Facts 


[T was not until 7% o’¢lock in the evening that the 

engine was available for repairs. I then divided up 
the work among the men, and as fast as one operation 
was completed other work was apportioned. 

The first job was to raise the drums to a level with 
the shaft, and as we had nothing but levers and block- 
ing available for this raising, 1 had the cages loaded 
with pit wagons, and all the extra weight procurable, 
such as tools, and then the engine was turned until 
the cages were about in the middle of the shaft, which, 
as the ropes from the drums were nearly vertical 
to the overhead sheaves, gave us good assistance in 
raising the drums with tackle and blocks. We got the 
drums up as nearly level as possible and meanwhile 
took off the cylinder heads and steam chest covers, 
also took off the eccentric rods and gouged the slots 
out longer, and took off the connecting rods so that 
we could get the proper adjustment for the piston 
rods. We brought the drums up and placed liners 
under them so they were level with the crank shaft, 
and then bolted them down hard. 

After the connecting rods were removed, we pushed 
the pistons back until they came up against the heads, 
and measured from the cylinder ends to the pistons. 
From this length we subtracted the height of the 
spike on the cylinder head and the length of the stroke, 
thus getting the total amount of clearance for both 
ends of the cylinder, which was divided between the 
2 ends equally. 


Readjusting 


WE then put the connecting rods back in place and 

set the engines for dead centers and lengthened 
up the piston rods by loosening the lock nut on the 
rod and screwing the rod out of the crosshead until 
the clearance was equalized, then locking the nut 
fast. One connecting rod, we found, had been length- 
ened more than the other in taking up wear on the 
brasses as the wedges were on the inside of the pins 
at both ends. With the pistons properly adjusted, the 
cylinder heads were put on, care being taken that no 
tools were left in the cylinders or guide sections, and 
I took the last look myself in both places to make 
certain on this point. 

By this time the eccentric rods had been properly 
changed and were in place, and everything was ready 
to set the valves. We loosened an eccentric and 
turned it to its full travel on one end of the stroke, 
measured the port opening, and then moved the eccen- 
tric to the other limit of travel and measured the port 
opening at that end. The sum of these 2 port open- 
ings divided by 2, gave us the proper amount for each 
end, and the valve stem was adjusted until the port 
opening was equalized. This operation was carried 
out with all 4 eccentrics, the forward and backing for 
each of the 2 engines, and the engine was then placed 
on dead center and an eccentric moved until there was 
about 1/16 in. port opening or lead at one end. The 
eccentric was made fast and the engine turned in the 
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direction that it ran until the other dead center was 
reached, when the lead was measured, and the 2 leads 
were then equalized by adjusting the valve stem as 
required. 


Reverse Setting 


HEN adjusting the valve on the same engine to 

run in the reverse direction after the one eccentric 
_was set and locked, the valve stem was not moved, but 
all adjustment was gotten on the eccentric rod at- 
tachment to the eccentric strap, as any change in the 
valve rod would alter the adjustment for the first 
eccentric which had been made correct. After all 
valves had been set to run in both directions, the 
engine was turned over carefully and the valve action 
checked up to make sure that the adjustments for 
the reverse had not knocked out the adjustment for 
forward operation, and any inaccuracy was adjusted 
by changing the length of one eccentric rod or any 
other as required. Care was, of course, taken to move 
the engine always in the direction in which it was to 
run so that any lost motion would be taken up cor- 
rectly. After the valves were set I found that the ec- 
centrics were considerably ahead of their previous posi- 
tion, which was made necessary because of the wear 
in the valve gear. A certain amount of wear can thus 
be compensated, but too much will result in wire 
drawing and considerable noise. 

With the valves properly set, the steam chest 
covers were put in place and an inspection made to 
see that everything was in condition to start. Steam 
was turned on, the engine warmed up and we tried her. 
In my opinion it seemed to run nearly as well as a 
new engine, except that the drum gears were a little 
too far apart, but as the teeth were of very large pitch, 
and the gears of steel it seemed best to leave matters 
as they were until there was a slack time at the mines 
so that at least a day would be available for making 
the proper adjustment. 

It does not take long to read this, but to the man 
who has been on a similar job it will be evident what 
had been accomplished in a little over 10 hr. by 7 men. 
While the job was not as good as could have been 
done in a week, it was the next best thing and just 
what the manager desired, and was completed in the 
time that he was willing to allow. 


MISDIRECTED ENERGY 


Getting Started 
by L. 1... P. 


OON came the jovial roadman from the builders, 
S to erect and start the engine, and startled the 

rural onlookers by the expediency and dispatch 

with which he handled heavy and awkward cast- 
ings with no other means of raising them, save by 
jackscrews. 

The engine grew apace, as did the pipe line to the 
gas producing apparatus, and likewise the producers 
and scrubbers themselves. 

A carload of hard coal arrived, buckwheat No. 1, 
and was unloaded; a chain bucket hoist was built to 
raise the coal to a bin above the producers. 

The new 3-phase apparatus was unloaded, set on 
its base, and lined ready for the big belt. Things were 
happening rapidly, and in their proper sequence, and 
all the while the old automatic with the wobbly fly- 
wheels was doing its best to keep up the pressure and 
go the gait, but it was patent to all that the increasing 
load would force it to the wall, sooner or later. 
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Occasionally the engine would start pulling water 
over and it would be necessary to douse the street 
lights for short periods until the priming ceased, and 
the long suffering public was still reading the fort- 
nightly squib in the morning edition, that “owing to 
reasons already assigned, there would be no light 
or power available between the hours of 1 a. m., and 
6 p. m., Sunday”; while the stoker and his helper did 
their best to cool, wash and fire up again the only re- 
maining boiler in the few hours allotted to them. It 
must have been about this stage of the game that a 
wind storm took about 30 ft. off the top of the 80-ft. 
iron stack, still further impairing the efficiency of the 
plant, also calling forth from the various daily visitors 
sundry bon mots to the effect that it had to come 
down, anyway, etc., the only dissenting voice being 
that of the old fellow who thought the cranks weren’t 
set right, who stated that “they’d do well not to be 
in any hurry about taking that stack down, till they 
learned how to run that new engine.” 

At last, one day in June, the long-waited for day 
rolled around, when the anouncement went forth that 
the new unit would be started, and everyone was on 
the qui vive. 

The producers were filled with coal, a fire started 
in each, and, blown by a fan, soon had 12 in. of solid 
red hot fuel ready to make gas, the seal-pots filled 
with water, the air storage tank for starting purposes 
was charged with air at 175 lb. pressure, the cranks 
jacked to the proper position, the oil cups filled and 
everyone told to stand clear. The valves at the pro- 
ducers were opened to the engine and the blowing 
process was continued, until good gas was obtainable 
at the engine. The momentous occasion had arrived. 
Everybody anxiously awaited the outcome. 

Among those present was an old central-station 
man who had seen a half dozen gas engine failures, 
and his cynical smile seemed to augur ill, and were it 
not for the quiet smile of perfect assurance which 
played about the features of the roadman, considerable 
gloom would have settled down over the little com- 
pany. 

Almost before we knew it the order was given to 
shut off the blast, the gas cocks were opened, the air 
whistled through the pipes and the huge wheel began 
to turn, driven by the compressed air. 

Four or five applications of air were necessary be- 
fore the first cough was heard which announced an 
explosion. Then the coughs became more frequent 
and regular, the speed increased and soon became 
normal, the whole mass running as smoothly as one 
could wish, with scarcely any noise, save the seating 
of the valves and the click of the ignition rods with 
each revolution. After all oil cups were supplying 
an abundance of oil, the main-bearing oil rings were 
looked after, water was turned into the cylinder 
jackets, and the operator announced that he was pre- 
pared to handle the full load if necessary, but that he 
would prefer to run idle a day or so to give all bear- 
ings a chance to seat properly. 

After congratulations had been passed around all 
looked for the proud wearer of the cynical smile from 
down state, but he could not be found. He soon 
showed up, however, bringing a large box of perfectos 
which he passed around, -and his only reply to the 
question, “Well, what do you think of it now?” was 
the word, “Wait,” spoken most mysteriously. 

‘Yes, our night man was there, relinquishing his 
hours for sleep to his desire to see the engine running 
and he was as well pleased, possibly, as anyone else 
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present, going home only long enough to have his 
dinner-pail packed for his midnight lunch, then back 
again to do his trick. It so happened that this was 
one of his busy nights, and he did not get much op- 
portunity to admire the new acquisition. 

First, at 10:45 p. m., the packing blew out of the 
stuffing-box, which meant .a complete shutdown, and 
the hot rod was repacked by the light of the lantern 
held by the fireman, and to the accompaniment of the 
telephone bell ringing, and the steady popping of the 
safety-valve. The throttle was opened again and the 
lights came quickly up to candle-power ; down 18 min., 
and a note of the same was made on the hourly re- 
port sheet. Thirty minutes later, as he was just sitting 
down to write to Practical Engineer to be sure to 
renew his subscription for the coming year, and would 
they kindly print some more stories by Geo. H. 
Wallace, when the d. c. breaker opened up with a 
wallop that made the fireman drop the little paper 
pipe he was trying to roll with one hand, which laud- 
able undertaking he had not yet mastered. After 4 
or 5 ineffectual attempts to close the breaker, the en- 
gineer concluded that the trolley wire must have 
broken, and was lying on the rail, confirmation of 
which was received over the ’phone a few minutes 
later as communicated by the motorman-conductor of 
the only car in service at that hour, who wanted toknow 
how soon the repair man could show up, as he (the 
motorman-conductor) wasn’t stuck ‘on staying out at 
the cemetery all night alone. To which the engineer 
cheerfully replied that it would be a shame to awaken 
the tired lineman who no doubt was in the arms of 
Morpheus, and apt to be irritable if aroused, and that 
if he couldn’t fix it himself, to get in on the cushions 
and go to sleep. Then he hung up the receiver quickly 
so that his eardrum would not be damaged by the 
explosion that he knew would immediately take place. 

Sitting down to his letter again he got as far as 
“Please find enclosed »’ when darkness fell upon 
him. The engine at once speeding up until checked 
by the tardy governor, told him that she had lost her 
load, and instantly surmising that the exciter-belt had 
broken, the lantern was again lighted, the belt found 
and hurriedly repaired, and put back on; said incident 
being duly noted on the curve sheet as before. 

Then the gage glass went, “bang!” and an hour was 
spent looking for the cutters, which had disappeared 
in the hurly-burly of rejuvenation. 

And lastly, but not least, a few minutes before 6, 
when our worthy was performing his morning ablu- 
tions, a crosshead wedge-bolt broke and when the day 
man arrived at 6 sharp, the low hum and throb which 
generally greeted his ear was not, and naught was 
heard but the subdued mutterings of a man with one 
arm wrapped around the connecting rod, and the other 
groping around on top of the guide, feeling for the 


jam-nut. (To be continued). 


BUYING COAL ON THE B.T.U. PLAN 


Viewed from the Standpoint of a Practical Engineer 
By Wo. KavANAGH 


ENERATION of steam economically depends 
in a great measure on the cost of fuel. All 


things else being equal, the cheapest grades 
of coal are the most economical to use; this 
fact has been known for a number of years and for 
this very reason the companies supplying coal for the 
purpose of steam generation have resorted to the prac- 
tice of crushing or grinding up large size coal and sell- 
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ing it for smaller and cheaper grades now so ex- 
tensively employed in the furnaces of steam boilers. 

The practice of crushing large coal so as to supply 
the demand for the smaller grades would not be con- 
sidered in any way dishonest only for the fact that 
such practice enables the introduction of slate and a 
quality of rock known among the coal miners as 
“nigger head.” This rock is metallic, heavy and hard 
to detect when mixed with the usual grades of small 
coal for which there is such a tremendous demand. 
Of course, when the rock “nigger head” is mixed with 
coal the ‘weight increases, the bulk of the coal de- 
creases and the calorific value of the coal is lessened 
in proportion to the amount of “nigger head” used. 

At present the B.t.u. basis of buying coal is advo- 
cated by a number of large and small corporations; 
it is, however, extremely doubtful among practical en- 
gineers who must show results whether the B.t.u. plan 
will eliminate the introduction of slate, etc., and pre- 
vent such nefarious practice which is now indulged in 
by a great number of coal companies. 


When a sample of coal is taken from a cargo and 
tested for calorific value and the test shows a high 
B.t.u., then the entire cargo is considered of superior 
quality; hence, the operating engineer is expected to 
show a high economy in operating expenses. It will 
be admitted, when a sample of coal is taken from a 
cargo for the purpose of test, the sample should be 
of the same quality composing the cargo; in this case 
the tested sample is a fair index of the heating’ value 
of the entire cargo. If, however, the sample is selected 
and tested and its B.t.u. is found to be high, then the 
question may properly be asked, “Has the cargo the 
same heating value?” Where, then, is the use of buy- 
ing coal on the B.t.u. basis when there is no exact way 
of knowing the heating value of the cargo? 

The writer knows of a plant that buys its coal on 
the above basis; every cargo arriving at the plant is 
tested for calorific value. A sample is taken from 
each cargo and forwarded to the laboratory for test. 
A clerk is sent from the office, who selects the sample 
for test. About 40 lb. of coal is put in a box and sent 
to the chemist for analysis. The chemist reports upon 
the value of the sample, and the report so received is 
an index of the heating value of the entire cargo. The 
‘coal taken for the test was always clean and of fair 
quality, so the engineering department was charged 
with the use of a high grade fuel. 

One day the manager was speaking with the chief 
engineer about the high class coal arriving at the 
plant, when the chief promptly informed the manager _ 
that the coal was of poor quality and of course the 
manager did not like such information. The chief 
showed that the cargo was dirty and contained a large 
amount of slate, so the manager decided to have one 
of the engineers select the next sample for test. 

When the cargo arrived, the engineer was blind- 
folded and led to the coal pile, the engineer then took 
a random shovelful and handed it to a fireman who 
put the coal in the box. The test sample was then 
sent away to the laboratory, but was: promptly re- 
turned by the chemist who refused to test it owing to 
the amount of slate contained. The coal was of the 
bituminous variety and the manager, on learning about 
the sample, said it was purposely selected, which of 
course was not correct since the engineer was blind- 
folded and therefore could nof select any particular 
portion of the cargo. Had the random sample shown a 
high B.t.u. the engine room would have been charged 
with the use of a high grade of coal. 
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Electrical Machinery and Appliances 


For Generating, Transmitting and Using Current 


















CONDUIT WIRING 


Uses of Various Types of Outlet Boxes. Spacing, 
By O. N. Casey 


HE Data Table of conduit spacings for different 
i} clearances between conduits and their.lock nuts, 
is valuable to a man who is designing or erecting 
conduit work. From it he can determine directly 
just what the distance between centers of conduits 
should be for given clearances between nipples or 
conduit when laying out the centers of a row of holes 


Fittings, etc. 






clearance between 34-in. and 2-in. conduit to run side 
by side, look in table for C—=% in.; the clearance B, 
for line 34 in. and column under 2-in. is 0.54 in. 
which is too small. Turning to the table for C=5 in., 
the corresponding value of B is 1.04 in., and the dis- 
tance on centers would be 234 in. 












LUGS FOR SUPPORTING COVERS 








FIG. 3. FORMS OF CONDUIT FITTINGS 


















In the use of outlet boxes, for ordinary work, the 
shallow box, Fig. 1 and the combination square box 
as shown in Apr. 1 issue, Fig. 2, p. 362, are sufficient. 
The shallow box is designed for use on terra-cotta in 
fireproof buildings and can be used for ceiling outlets 
where the conduits are to enter from the back. Where 
it is impossible to use an outlet box, a plate which is 
the same as the bottom of the shallow box, but with- 
out sides may be used, but is not to be recommended, 
as the box is better. 


FIG. 1. SHALLOW ROUND TYPE OUTLET BOX 






through which conduit is to enter a panel box, or in 
laying out the supports for a multiple conduit run. 

In using the table, values of A or B are found in 
the line and column corresponding to sizes of adjacent 
conduits; for instance, if clearance of % in. is wanted 
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FIG. 4. PIPE TAPLET AND METHOD OF ATTACHMENT 











For mounting a bracket, the outlet and junction 
box, Fig. 2, is convenient as it will take 2 conduits 
on one side, but is covered by the bracket canopy and 
will be cheaper than the square box with round open- 
ing cover. 

Conduit fittings are appliances used to adapt con- 
duit to different situations and conditions. The Code 
specifies that every conduit outlet must be equipped 
with an outlet box or plate, as in Fig. 3. Crosses, tees, 


















FIG. 2. BRACKET, OUTLET AND JUNCTION BOX 






between nipples for %4-in. and 1-in. conduits to be 
run side by side, in the table for C=¥% in. follow the 
¥4-in. line to the 1-in. column and distance A between 
centers is found to be 1% in., leaving 0.42 in. between 
the conduits. Again, if it is mecessary to have 1 in. 
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ends and elbows, can be fitted with either metal covers 
or other devices. The fitting III is used on the end 
of an out-of-door piece of conduit, into which wires 
must enter upwardly, preventing the entrance of mois- 
ture. As it is almost impossible to pull wires through 
a fitting of this kind after it is in place, it is held to 
the coupling on the end of the conduit with screws 
turning into a flange. The wires can be pulled into 
the conduit and the fitting slipped over them and at- 
tached to the flange, without turning the fitting. Fit- 
tings VI and VII can be used either as pull boxes, 
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FIG. 5. USE OF PIPE TAPLET TAP 


to support switches, or for a number of other purposes. 


_ Everyone interested in wiring should have the cata- 


logs of the fitting manufacturers, which illustrate a 
great number of fitting combinations and applications. 

“Pipe Taplet” fittings for conduit, Fig. 4, are made 
in many forms with a set screw which assists the 
usual pipe threads in holding the conduit, so that it 
is necessary to cut only 4 or 5 full threads on the 
conduit. The steel set screws in the hubs of the fit- 
ings insure secure attachment and enable the wireman 
to line up his conduit accurately. 
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FIG. 6. EXAMPLES OF NO-THREAD FITTINGS 


The Pipe Taplet Tap (Fig. 5) is an exceedingly 
convenient appliance of porcelain with brass binding 
screws and strip. It fits in the pipe taplets described 
in the preceding paragraph, for joining branch circuits 
to main circuits in conduit wiring. No soldering is 
necessary, as the conductors are connected by clamp- 
ing them under the binding posts, and the. porcelain 
cover encloses the completed splice. 

“No-thread” fittings, Fig. 6, can be used with un- 
threaded conduit, by tightening a bushing or lock 
nut to clamp the conduit within the fitting, but are 
objectionable in some instances, because they do not 
look as well as fittings that expose no threads. 


WHEN LEAD, tin, soft solder, or aluminum are filed, 
the file is soon filled with the metal, and it will not cut. 
It cannot be cleaned like the wood-rasp, by dipping 
it into hot water, or pouring boiling water over it; 
but if the file and the work are kept wet with water, 
there will be no trouble whatever. Both file and work 
must be kept thoroughly wet at all times.—Industrial 
Engineering and Engineering Digest. 
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INDUCTION MOTORS. PART IV 


Mechanical Troubles 
By JoHN A. RANDOLPH 


N addition to the electrical disorders which may ap- 
| pear in the induction motor are those due to me- 
chanical causes. A common source of the latter 
class of troubles is in the lubrication. Difficulty 
from this cause is readily apparent from an excessive 
heating of the bearing which may become so intense 
as to melt the babbit, causing a lowering of the shaft 
to such an extent that the rotor strikes the stator and 
thereby injures both the frame and the windings. As 
a provision against this contingency, only the best 
grades of dynamo oil should be used. Moreover, the 
oil should be drawn from the bearing wells and filtered 
at intervals depending upon the nature and amount of 
work that the motor is doing. This procedure should 
be followed more often with constantly worked motors 
installed in dusty locations than with those used only 
intermittently and located in cleaner places. To in- 
sure the best results, the same filling should be used 
but twice. After the second removal, the well should 
be filled with fresh oil. 
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Leaky bearings are another source of difficulty. If 
the oil is allowed to spread over the frame, it is liable 
eventually to reach the windings and if allowed to 
remain there, will soften the insulation, with the re- 
sult that, under influence of the heat, carbonization 
will gradually take place with a tendency to cause a 
breakdown of the insulation. Deposits of oil also cause 
the accumulation of dust that would otherwise be 
carried away by the air circulation. 

If heating develops in a bearing, it may be due to 
the stopping or failure of an oil ring to start. In this 
case, the starting of the ring may remove the trouble. 
Moreover, the heating may be due to the fact that the 
oil supply is low or that it has become impure. If due 
to a low level of oil, a filling of the well will remove 
the trouble. If the oil has become impure, it should 
be drawn off and replaced by a clean supply. 

If an added or a renewed supply of oil fails to 
check the heating, the babbit plates should be ex- 
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amined. If accumulations of grit are found, they 
should be removed by washing with kerosene or gaso- 
line. If burrs or sharp ridges are found, they should 
be scraped or polished down, extreme care being used, 
however, to avoid making undue scratches or furrows 
in the surface. The shaft should also be cleaned, the 
same precaution being exercised against roughening 
the surface. In severe cases, it may be necessary to 
rebabbit the bearing and sometimes also to turn down 
the shaft. 

Another trouble which may not cause heating but 
which nevertheless may become serious, consists in 
the wearing of the babbit. If this becomes so pro- 
nounced as to lower the shaft unduly, the bearing 
should be rebabbited without delay in order to pre- 
vent the ultimate contact between rotor and stator. 

Other mechanical difficulties may consist in a loos- 
ening of pulleys, gears, or bolts; a disalinement of 
shaft; a breaking, loosening or clogging of clutches, 
and warping or shifting of foundations. These defects 
are usually easy of detection and can generally be 
readily removed or lessened if detected in time. 


Prevention of Troubles 


[T is generally recognized that the most effective 

means of preventing a malady from developing is to 
remove the cause. Among the most prominent causes 
of induction motor troubles are vibration, overloads, 
improper ventilation, dust, unstable foundations, inac- 
cessibility for proper care, and poor lubrication. The 
care and foresight exercised in the installation of the 
motor is an important factor to be considered iri deal- 
ing with these causes. 

If wood is used for a foundation, it should be of 
quality and dimensions such that it will not warp nor 
allow the bolts to work loose. With geared motors, 
the nature and direction of the strains is such that 
wood should not be used for the foundation if it can 


be avoided. A slight warping of the wood or shift-, 


ing of the bolts would destroy the accurate alinement 
imperative with these motors. 

Moreover, the foundation should be firm and not 
subject to vibrations. If continual vibrations are al- 
lowed, an undue wearing, loosening and straining of 
the motor parts will ensue, which will have a tendency 
toward an abnormal weakening and deterioration, re- 
sulting in the development of both mechanical and 
electrical defects. 

Good ventilation is necessary at all times during 
- Operation, to avoid excessive heating of the windings. 
Moreover, the motor should not be located where it 
will be exposed to high temperatures, if it can be 
avoided. 

To provide against the injurious effects of over- 
loads, a motor of ample capacity to carry easily all 
regular loads should be chosen. Moreover, the fuses, 
circuit breakers, or relays, should be so adjusted that 
they will open the supply circuit before harm can be 
done to the motor. 

If it is necessary to install the motor where it will 
be subject to dust, or flying pieces of wood, iron or 
other materials, an enclosed type is preferable. If, 
however, an open type is used, all openings should be 
covered, as far as is consistent with good ventilation, 
by wire gauze or a metallic screen.- 

The motor should always be so placed that it will 
be convenient of access at all times for inspection, 
cleaning and repairs. A neglect of this precaution is 
likely to result disastrously. 
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Inspection and Cleaning 


To detect faults in-time, a careful inspection of the 


motor should be made at regular intervals. This 
should consist of an examination of the following 
features and conditions: the firmness of all bolts, 
screws, contacts, brushes, pulleys, or gears; the quan- 
tity and state of the oil in the bearing wells; the varia- 
tion in the air gap; the oil leakage; the accumulation 
of dust or foreign matter; the variation, if any, in 
alinement; and the general condition of the windings. 

Moreover, all motors of the larger sizes should be 
watched during operation. At starting, the oil rings 
should be examined with a view to ascertaining 
whether they are running. If this precaution is not 
observed, a hot bearing may result through the failure 
of a ring to start. 

A frequent cleaning should be given to all.access- 
ible parts of the motor, the-dust being blown from the 
windings by an air hose or bellows. The motor should 
also be overhauled occasionally for the purpose of 
cleaning and adjusting those parts which are ordi- 
narily inaccessible. The frequency of this procedure 
should depend upon the location and conditions of 
service. Such parts should be removed as will permit 
a ready access to the interior portions. All accumula- 
tions of oil and dirt should then be removed and the 
oil in the bearing wells changed if necessary. 


General Precautions 


HEN assembling the parts of a motor at installa- 

tion or after overhauling, extreme care should be 
exercised in protecting the windings. The insulation 
is easily broken open at such times by a slight wipe 
or blow. It is also highly important to avoid break- 
ing or injuring the oil rings. A slight distortion in 
the shape of the latter from that of a true circle may 
result in their failure to act properly when the motor 
is in operation. 

The frames of motors employing high voltages 
should be grounded to protect the workmen against 
static accumulations, and injury due to the possible 
contact between the windings and frame of the ma- 
chine. 

In general, it may be said that the induction motar, 
if properly installed and inspected, will operate with 
butelittle care and attention on the part of the atten- 
dant. Asa rule, it causes less inconvenience than the 
direct-current motor. 


CoMPLETION OF THE hydraulic development and 
transmission project of the Tennessee Power Co. is an- 
nounced and current is now supplied to all substations. 
The plant is located on the Ocoee River, and power is 
transmitted from there to Nashville, to Cleveland, to 
Chattanooga and to Rome, Ga., with another line to 
Nashville, Tenn., the voltage used being 23,000 and the 
transmission line being carried on steel towers, which 
range from 55 to 205 ft. in height, according to location 
and the lay of the country through which the line 
passes. 

In the future development, a second plant will be 
built at Great Falls, on the Taney Fork, and power will 
be furnished to Woodbury, Murfreesboro, Smyrna, 
and Lavergne. Seelitennliticias 

HALF A MILLION dollars is to be spent for a power 
plant project to supply electric light and power to Las 
Vegas, Nev., and adjoining valleys. The water for de- 
veloping the power is to come from the Charlestown 
mountain range above Indian Springs, its source being 
I1 small springs. 
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TRIGONOMETRY AND THE SLIDE RULE 


Functions of Angles; Figuring the Right Triangle by Arithmetic or the Rule 
By H. L. SHERMAN 


mysterious formulas and equations, but, for the 

most part, it is just the arithmetic of angles and 

triangles. And most of the figuring is easier 
than square or cube root, especially as tables or a spe- 
cial set of scales on the rule are used for all the more 
difficult work, 


T sso form is easy. It is not a mass of 


Functions of Angles 


HERE are a few names to be learned, the same as 

in beginning to run an engine or dynamo. They 
are easy, however, and can readily be fixed by means 
of Fig. 1. C is a right angle so that c is the hypothe- 
nuse of a right triangle; the following relations and 
definitions then hold, large letters denoting angles and 
small letters the sides opposite corresponding angles: 


. Function Abbreviation Definition Value © 


side opposite 1 
Sine A sin A = 
+ hypothenuse cosec A 


side adjacent 1 


Cosine A 
~~ hypothenuse 


side opposite 1 


Tangent A : ; 
’ + side adjacent cotan A 


side adjacent 
Cotangent A cotan A - 
+ side opposite 
. hypothenuse 
Secant A ; : 
+ side adjacent 
hypothenuse 


Cosecant A cosec A 
+ side opposite 


Cosine B 
Tangent B =cotan A 


Cotangent B cotan B 


c 
—=cosecA 
a 


Secant B 


c 

Cosecant B cosec B — sec A 

Study of the table will show several important rela- 
tions. Remember that, as the sum of 3 angles of a 
triangle equals 2 right angles, or 180 deg., B + A must 
equal one right angle or 90 deg., since A is a right 
angle. B and A are then called complementary angles. 
Note that sin A= cos B, which is true of any 2 angles 
whose sum = 90 deg. Also that cos A = sin B, 
tan A = cotan B, etc., as shown, all which relations 


are true for any complementary angles. Note also 
that sin A==1-cosec A, or the two are reciprocals, 
and the other reciprocal relations, all which are true 
as between the functions of B the same as for A. 
Thus tan B1-cotan B, etc. 

Of these functions, the ones most used are sine, 
cosine and tangent, and sine and tangent are the ones 
given on the slide rule scales, marked S and T on the 
reverse side of the slide. 

For the sake of study and reference, tables of values 
of functions are given for every 20 min. in the Prac- 
tical Reference Tables of this issue. The reader 
knows, of course, that angles are measured in degrees 
and minutes, 360 deg. constituting a complete circle, 
and each degree being subdivided into 60 min. of 
angle, so that 20 min. is 4% of a degree. 


Comparison of Values from Definition, Tables and 
Rule 


OST readers will be familiar with the fact that 

lines having the lengths 3, 4, 5, in any unit, feet, 
inches or yards, if used as the sides of a triangle will 
form a right triangle. It is also true that any 3 lines 
whose lengths are even multiples or equal parts of 3, 4, 
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FIG. 1. THE RIGHT TRIANGLE AND ITS PARTS 
FIG, 2. TRIANGLE WITH SIDES IN PROPORTION OF 3, 4, 5 


5 will form a right triangle, as 6, 8, 10; 9, 12, 15; 1%, 
2, 214, etc. Let us take the triangle, Fig. 2, and find 
the angles A and B. 
a 
To find angle A, sin A>—>14%+2Y4=0.6; 
c 


looking in the tables in column headed sin, we find 
that 36 deg. 40 min. is less and 37 deg. is greater, 
hence angle A is between these and it will be near 
enough for most purposes to call it 36 deg. 50 min. 
Of course, if great accuracy is necessary, a longer 
table could be used, giving the values for each minute 
of arc. 

Now for the slide rule, when finding the sine use 
A and B scales. Under 1.5 on A place 2.5 on B, and 
bring the runner to 1 at right of scale B. Remove 
the slide and reverse it in the guides, bring the ends 
of scales into agreement, and under the runner on the 
S scale, will be found 36.8 deg. As 1 deg. = 60 min., 
0.8 deg. = 60 X 0.8== 48 min., so we have 36 deg. 48 
min., which nearly agrees with the 36 deg. 50 min. 
from the table. 





594 


Let us now find angle B from the tangent. 
b 
Tan B=—= 2+ 1% = 1.333. Looking in the tables 
a 

under the column head tan, we find that it is over 45 
deg., as the highest value in a column having tan. 
at the top is 1.000. We look for the columns having 
tan. at the bottom, which are for the degrees in the 
right-hand index column, and find that the value for 
53 deg. is too small, and for 53 deg. 20 min. is too 
large. We would therefore take it as 53 deg. 10 min. 

Now using the slide rule, for figuring tangents, 
use scales C and D, and over 2 on D set 1.5 on C, 
and turn over the rule. In the curved opening at the 
right-hand end will be found an index line which will 
read on the T scale. It is necessary to remember 
that, as we saw from the tables, the tangent of 45 
deg. is 1.000, and the rule shows it also, for if the 
slide be ‘set to divide any number by itself, the index 
on the back of the scale points to 45 on the T scale. 

It is easy to see from the numbers used in the 
division whether the value is greater or less than 1; 
in the present case it is greater, hence the angle is 
more than 45 deg. In such case we count backwards 
down the scale, increasing the reading; thus, the right- 
hand end of the scale is 45 deg., then 40 becomes 50 
deg., 35 becomes 55, 30 becomes 60, 25 becomes 65, 
20 becomes 70, etc. In other words, each division 


takes the value of the difference between itself and 90 
deg. In reality, we are working with the cotangent of 
the angle, which, as already shown, is the reciprocal 
of the tangent or is the tangent of 90 deg. minus the 
given angle, but the simplest way to remember the 


use on the slide rule, is to count from the 45 deg. end 
to the left, by fives and the last division by ones, or, 
if the tangent is greater than 1, subtract the scale 
reading from 90 deg. to get the real angle. 

As the rule now stands, counting from the right 
we get 53 deg. 10 min. (Note that there are 6 subdi- 
visions to each degree on the T scale, so that each sub- 
division equals 10 min.) Reading the other way, the 
scale value is 36 deg. 50 min. and this from 90 deg. 
gives 53 deg. 10 min. as before. 

Now we have seen that the sum of A and B must 
equal 90 deg. Our value of A from the sine was 36 
deg. 50 min.; the value of B from the tangent was 53 
deg. 10 min.; adding the 2 gives 90 deg., so that the 
work proves. 

It will be good practice to draw any right triangle, 
measure the sides, and compute the values of the 
angles, checking the values as figured from the sines 
against those from the tangents, and the sums against 
90 deg. Exact agreement cannot always be obtained, 
but the check should come reasonably close, not over 
20 min. out, if the work is correctly done. 


GREAT COAL RESERVES 


Estimated Amount in 4 Fields in Colorado 


HEN the total production of coal in the 
W United States, great as it is, is compared with 

the known tonnage in the ground it sinks 

into relative insignificance. Thus, 4 recently 
described coal fields in Colorado are estimated by the 
United States Geological Survey to contain more than 
12 billion short tons of coal, or 34 of the total amount 
of coal that has been mined and lost through mining 
processes in the United States since the beginning of 
the industry. These are known as the coal fields of 
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the Grand Mesa and the West Elk Mountains, Colo- 
rado, and are discussed by Willis T. Lee in Bulletin 
510, just issued by the United States Geological Sur- 
vey. 

The investigations described in the bulletin ex- 
tended over a period of 3 yr. and were made for the 
purpose of ascertaining the geologic relations of the 
coal-bearing rocks to other formations, of classifying 
the land by legal subdivisions as coal land and non- 
coal land, and of determining the value of the coal 
land by ascertaining the thickness of the coal beds, 
the character and quality of the coal, its accessibility 
with reference to topographic features, and its loca- 
tion with reference to lines.of transportation. 

Because of the uncertainty in many places as to 
the number of coal beds and the still greater uncer- 
tainty as to their variations in thickness, no close 
estimate can be made of the quantity of coal in the 
fields. 

A copy of Bulletin 510 can be had on application 
to the Director of the Geological Survey at Wash- 
ington, D. C. 


MAKING ROPE BY THE TWO- 
PART METHOD 


HE modern system of making rope has been de- 
T veloped along the lines which have resulted in 2 

distinct methods. By one method the strands 

are formed on one type of machine and then 
twisted into rope on another. By the other method 
both operations are performed on a single machine. 

In making rope by the first method the yarns are 
first drawn from the bobbiris through perforated plates, 
the: humber of yarns being so distributed as to con- 
verge in layers at the proper angles around one central 
yarn. They then pass into a tube in which the whole 
mass is compressed and twisted by the revolution of 
the long carriage or flyer. The strand is pulled 
through the tube by 2 capstans which, by helding 1t 
taut, keep the twist uniform. 

The laying process or the twisting of the strands 
into rope is accomplished by passing the strands 
through openings in a top-piece just above the flyers, 
causing them to converge into a central tube still high- 
er up. 

Plymouth Products describes the operation as fol- 
lows: When the machine is in operation the whole 
lower portion, from the tube down revolves either to 
the right or left as the goods require, and thus puts 
the twist into the rope. This twist being opposite, 
always, to that of the strands, the natural tendency 
of the latter as they are laid together would be to 
loosen up. To counteract this, each flyer is made to 
revolve on its own axis—in a direction opposite to 
the general direction of the machine. Each reel re- 
volves also on its axis to feed out the strand—the 
effect of the changing load being met as before by a 
friction attachment. 

Overhead pulleys, which perform the same mission 
for the rope that the capstans previously did for the 
strands, deliver the finished product onto a belt-driven 
coiling reel, where it is guided into even layers by the 
workmen tending the machine. 

As already explained, the laying machine is used in 
the same way when 3 ropes are made into a cable. 
When a 4-strand rope is to be turned out the mathine 
has 4 strand-reels. If the strands are to be laid around 
a heart rope, as in transmission goods, the heart feeds 
directly into the twist tube from a smaller reel. 
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LETTERS DIRECT FROM THE PLANT | 


Cash Paid For Ideas Accepted. Sketches Desirable. 
We Make Che Drawings 
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NOVEL STEEL STACK ERECTION 


E seldom see or hear of a steel smokestack 120 ft. 

high being erected in any other manner than piece- 
meal. But here is a case at the Patterson Rubber 
Co.’s new mill in Lowell, Mass., on April 10, where a 
120-ft. steel stack 5 ft. 8 in. in diameter of %-in. 
plate weighing 21 tons was erected and set on its 
foundation in just 1% hr. from the time the block and 
tackle were connected to its center. 

The stack was hoisted into position by the use of 
a pair of gin poles 80 ft. long, which were supported 
in a vertical position by guy cables. The gin poles, 


thoroughly clamped together by bolts and straps the 
entire length of the poles. The magnitude of the job 
may be better conceived when we consider it required 
nearly 20 tons of rope and tackle and blocking in- 
cluding the gin poles to perform the work. It required 
about 360 ft. of rope to make the sling attached to 
the center, and the falls attached to each side used 
700 ft. of rope. The erecting of the stack was given 
in charge of S. Miller of the Taunton Teaming Co., 
who is a master rigger and deserves much credit for 
performing this extraordinary feat. 

The stack is bell-shaped at the base, being in- 
creased to 13 ft. in diameter and is intended to with- 





FIG. 1. THE STACK ON THE WAYS 


80 ft. long, were supported in a vertical posi- 
tion by guy cables. The gin poles consisted of 
several pieces of 10-in. timber 40 ft. long, placed 
end to end, the. pieces arranged to break joints 
and reinforced by heavy 4-in. planks, which were 


stand all wind and storm without the use of guy 
wires, being held to the 14-ft. concrete foundation by 
’ anchor bolts and the inside brick lining. 

Figure 1 shows the stack just leaving the ground, 
and Fig. 2 just after it had been set into position. 
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The stack was delivered at the side track of the 
Rubber Company by the builders, the Hodge Boiler 
Co., in 3 sections, and put together before lifting. 

It is evident that the job of raising this stack and 
setting it on the foundations over the bolts, was no 





FIG. 2, READY TO BOLT IN PLACE 
easy one, but the time required and the evident great 
convenience of riveting up courses in a horizontal posi- 
tion rather than in place, would seem to indicate that 
this method of constructing steel stacks is an advance 
in engineering practice. R. A. Cultra. 


STEAM BOILER PROBLEM 


[ NOTE letter by Charles P. Holleran, page 421 of 

Practical Engineer for April 15. It seems to me 
that Dalton’s laws of vapor tensions cannot satisfac- 
torily be applied to the problem presented. Mr. Hol- 
leran seems to assume that the air contained in his 
boiler does not absorb an appreciable quantity of 
heat from the vapor and water below it. This is, I 
think, improbable, but the pressure is what concerns 
us most, as that seems to have decreased according 
to Mr. Holleran’s observation of the steam gage. 

Since a given volume of air at a given pressure, 
100 lb. per square inch, displaces an equal volume of 
steam at a pressure of 100 lb. per square inch, while 
they are both confined in the boiler, it is evident 
that they will require an equal amount of space 
no matter where they are, their pressure remaining 
unchanged, and since the air was in the boiler dur- 
ing the period while steam was being gotten up, 
which, let us say was one hour, would be satisfied 
without resorting to Dalton’s laws, that the tempera- 
ture of the air was practically the same as that of 
the most of the contents of the boiler. I never before 
heard of a case where the pressure carried on a boiler 
decreased somewhat when it was being cut into serv- 
ice, under any conditions, and I do not understand 
how it in reason could decrease. 
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-Mr. Holleran’s letter seems to indicate that the 
generation and disengagement of steam was impeded 
or discontinued while the entrapped air was escaping 
from the boiler, but I think it is not likely to occur. 
I would say to him that neither pressure nor lack 
of pressure, nor any condition of pressure was due to 
the volume of air in his boilers. Neither was it pos- 
sible under normal conditions. bye oe 


ELECTRIC BELL WIRING 


N.A. A. in the March 15 issue asks how to ring one 

or more bells at different places at the same time 
and receive answer. The drawing herewith shows the 
wiring I have seen used for years. If one bell goes 
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BELL WIRING FOR RINGING AND ANSWERING 


wrong it don’t make any difference with the others. 
The important point is to have the third wire con- 
nected to same terminals as the push button. 
Charles Day- 


A CRITICISM 


CONCERNING A. W. Griswold’s letter, page 465, 

May 1 issue, “No. 12” of examination questions 
from a previous issue of Practical Engineer, this ques- 
tion—though legitimate in itself—is really an artful 
catch question and might mislead—probably has— 
many a really good and capable engineer. The osten- 
sible object in asking that question is to learn from.a 
candidate how skillful he would be in keeping his 
engine running with full load, after the condensing 
apparatus had broken down or become otherwise de- 
ranged so that it would have to be cut out of service. 
Most candidates would assume that is what the exam- 
ining engineer has in mind when asking the question 
referred to as No. 12 in Mr. Griswold’s letter. 

But it seems, from what the author of that letter 
says, that the real object is to discover if the candi- 
date would resort to blocking up the governor in 
order to carry the load. In that particular case cited 
by Mr. Griswold, a remedy other than blocking up 
the governor is given; but suppose there were no line 
steam connection, then, lengthening the low pressure 
cutoff would do no good. Suppose, in such a predica- 
ment, that only one hour more has to be run, would 
not most men take a chance on blocking up the gov- 
ernor rather than shut down and thereby acknowledge 
defeat? Of course, defeat under those circumstances 
would be ignominious, but most men will shrink from 
it anyway. 

Again, suppose a single cylinder condensing en- 
gine or a single cylinder noncondensing engine, in 
the former the condenser gives out and in the latter 
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the steam gives out at the boiler, and the full load 
is on the engine. With the loss of pressure in the 
cylinder, the engine in each case will slow down and 
the governor (presuming a Corliss or similar engine) 
will come down, perhaps low enough to stop the 
engine altogether. But, by blocking up the gover- 
nor so as to make the cutoff mechanism work, the 
engine may carry the load at a reduced speed. Then 
comes in the element of danger in case the gover- 
nor belt broke or the load suddenly became relieved. 

Under those circumstances, however, the engineer 
himself, or a capable assistant, should be right at 
hand, ready to act in case of any possibility of such 
danger occurring. Engineers and those concerned 
around power plants must always take a certain 
amount of risk in. order to keep things going. If an 
engineer shut down every time that a risk was in- 
volved, how long could he hold his: job? Of course, 
in the face of positive and real danger no engineer is 
going to do anything that endangers life or property, 
merely to “keep her going” an hour or so longer. 

In extreme cases of need, and under intelligent 
management, I do not believe that blocking the gov- 
ernor is as dangerous a thing as many suppose. It 
should be the last resort, because of the remote possi- 
bility of a terrible accident, just as opening a bilge 
injection, on board ship at sea, is a last resort to keep 
her afloat. But, as a last resort, who would not do it? 

To the readers of Practical Engineer at least, that 
question (No. 12) will lose its force as a “catch,” 
since Mr. Griswold has given the tip as to the answer 
expected, and the one to avoid. Don’t you think that 
even the best engineer could be trapped, by a skillful 
and tricky questioner, which would prove just one 
thing, the candidate is human—he erred in that par- 
ticular instance, and lost? But it would not conclu- 
sively prove that he is not a safe and competent 
engineer. Charles J. Mason. 


PRESSURE ALARM 
[T sometimes happens that the safety valve on a 
boiler is piped to blow through the roof and can 
not be heard well by the attendant. 

In such cases, particularly where there is no 
damper regulator the safety valve may blow for some 
time unnoticed by the attendant and thus cause con- 
siderable waste of steam as well as annoyance to 
neighbors. 
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CONNECTIONS FOR PRESSURE ALARM 


An efficient remedy can be had by inserting a 
brass plug in the glass in front of steam gage and 
adjusting glass so that when the hand on the steam 
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gage points to a pressure slightly lower than that at 
which the safety valve will start blowing, the hand 
will make a metallic contact with the plug in the 
glass. 

By connecting an electric bell in the usual manner, 
using the plug as one terminal and grounding the 
other wire on some steam pipe or feed pipe to boiler, 
the alarm will be given in sufficient time to close the 
draft and prevent the safety valve from blowing. 

The same device could be used to announce a 
drop in pressure on a boiler or any pressure tank. 

Howard R. Taylor. 


TURBINE ACCIDENT 


ACCOMPANYING sketch shows a result of an acci- 
dent which happened to a 500-kw. horizontal Curtis 
turbine at a plant where I am employed as engineer. 
The exhaust head of turbine was cracked as shown 
and blown outward so that the end of a 2-ft. rule 
could be pushed in. 

We immediately went to work to get it in shape 
again and by taking out one stud on top side of 
flange and drilling out threads then drilling hole 
opposite, we were able to get a 5@ bolt clear through 
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REPAIRS MADE ON TURBINE 


with plenty of clearance on the edge of bucket wheel. 
This operation was repeated all the way down the 
crack and when we got away from ribs and flanges 
a piece of 4 by 4-in. flat iron was put over the ends 
of bolts to give a good long bearing in pulling to- 
gether, so as not to break out thinner portion with 
the strain. At the bottom it was impossible to drill 
for bolt so a clamp strap was made of % by 3-in. 
flat steel and put on; further down a jack bolt was 
put in between turbine base and exhaust head. 

When all was réady the break was carefully pulled 
together until open about 1/16 in., then a thin solu- 
tion of Smooth-on iron cement, No. 1, was made and 
the condensing pump started very slowly, the cement 
was pulled into the crack, being applied with a brush. 

Beginning at the top and working down, the bolts 
were tightened one at a time as fast as a good portion 
of the cement worked in, then strap clamp and lastly 
the jack bolt bringing the part back into its original 
position so closely that it can hardly be seen. This 
happened on Jan. 13, and the machine is still in opera- 
tion in this condition, as we are carrying a vacuum 
of 28% in. This shows a pretty tight job. 

We have a new part on hand which will be put in 
the first time we can spare the machine long enough. 
The whole job took only 5 hr. J. W..L. 

Don’T BE CONTENT with doing only your duty. Do 
more than your duty. It’s the horse ‘who finishes a 
neck ahead who wins the race. 

—Andrew Carnegie. 
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STEAM PIPE LINE 


ACCOMPANYING diagram illustrates a steam pipe 
line in a pumping plant. It consists of 2 separate 

8-in. lines from the boiler plant which is located several 

hundred yards away from the pumping plant. 

The 2 lines were run in order to be sure that the 
plant would always have a supply of steam, for if 
line A became out of order valve B could be shut and 
the plant run on steam from line C. Similarly, if line 
C got out of order valve D could be shut and the plant 
run on steam from line A. 

The 3 pumps were controlled by valves E, either 
of which could be run at any time; most of the time 
2 of them were running while the third was given an 
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STEAM PIPING TO PUMPS 


overhauling. The lines as originally built did not 
contain the valves F and one day the center pump was 
running when one of the pipes between valve E and the 
pump broke clear off. 

Valve E could not be reached to turn off the steam 
and before valves B and D could be reached the room 
was full of steam and there was no other way to shut 
off the steam except at the boiler house, to reach which 
the engineer had to do some pretty lively sprinting. 

Valves F were then put in the line outside the pump 
house and it proved to be fortunate, as not long after- 
ward the same accident happened, only this time the 
engineer just shut off valve F and then closed valve 
E of the pump on which the accident occurred. 


J. G. G. 
GAGE GLASSES 


RICHARD THIEDE’S letter in the May 15 issue is 

very interesting, as it explains many reasons for 
gage glasses breaking, and is: instructive in that it 
tells how to overcome these difficulties or be prepared 
to meet them. 

Several of these difficulties could be overcome by 
using a water gage so designed that the glass would 
not have to be taken out to be cleaned nor the valve 
removed from the boiler in order thoroughly to re- 
move scale or sediment from the steam and water 
arms. 

In other words, a water gage to be thoroughly 
effective should be so designed that by removal of a 
plug, or similar device, a swab could be passed straight 
down through the glass and a thorough inspection 
could be made of all passages leading to the glass 
without removing glass, packing nuts or gaskets. 

Also, the valve stem should be capable of being 
removed without taking the gage from the boiler, 
which would enable the engineer to clean out passages 
from the boiler to the gage and not disturb alinement 
of glass; in fact, these passages should be cleaned out 
without removing glass whatsoever. Offset passages, 
small pockets or projections should be avoided in the 
water gage design and there should not be a portion 
of it that cannot be readily cleaned without removing 
from the boiler. 
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If an engineer would bear this in mind in specify- 
ing water gages and purchasing such devices he would 
not be troubled from some of the causes of which 
Mr. Thiede speaks. L. deL. Berg. 


FINDING RADIUS OF FLANGE 


[N issue of May 15, page 512, W. Simpson gives a very 
good way to find the diameter of circle, a part of 
which forms the curve of a flange. 

I should like to submit a simpler and shorter way 
that is easily remembered. 

Bend a piece of soft iron or a wire to fit the curve 
nicely and by laying this curved template on paper 
draw a curve of any length, either same as flange or 
different, as best suits the conditions. On this curve 





























FINDING RADIUS OF FLANGE 


locate 3 points spaced apart by easily divided distances. 

Draw straight lines from 1 to 2 and from 2 to 3, 
making in effect 2 short chords. Bisect these 2 chords 
and erect perpendiculars extending towards the center. 
Where these 2 perpendiculars cross is center of cir- 
cle. This will be recognized as applying the principle 
that a circle can be drawn through any 3 points that 
are not in a straight line. 

The curve can be laid out on paper and radius 
measured with straight-edge. 

A steel tape hooked by end ring to a nail could be 
used as experimental radius and flange moved toward 
or away from nail till an arc corresponds to the inner 
side of flange from end to end. 

Charles M. Green. 


For THOSE WHO ARE interested in the topography of 
the different parts of the country, or for those who are 
considering the buying of land, the maps issued by the 
U. S. Geological Survey are of great interest and value. 
These maps are made on scales of 2 in. to the mile up 
to 4 in. to the mile, for different sections, and are now 
available for many regions throughout the country, from 
Oregon to California, and from Wisconsin to Louisiana. 
The maps show the elevation and rise in elevation, the 
roads, location of rivers and springs, and give in every 
way complete information as to the character of country. 
An index showing what areas are covered by these maps 
can be had from the Director of the Geological Survey, 
Washington, D. C., and the maps themselves can be had 
for 10 cents each, which hardly covers the cost of print- 
ing. They are maps such as cannot be procured in any 
other way, and if they were procurable through regular 
map publishing houses, would cost several dollars each. 
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For Saving Time, Work and Crouble 
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Piston Ring Holder 


A HANDY device to compress or set piston rings 

in gas engines can be made by taking 2 pieces of 
strap iron about 14 in. long and 1 in. wide and bend- 
ing into shape shown in the illustration. Rivet them 
together with the stationary dog A between them, 
then fasten the movable dog B in the handle. This 


dog is fastened with one rivet, which allows it to swing 
out freely. These 2 dogs are made of iron pieces 
or steel. Dog A is plain, while dog B has sharp teeth 














DEVICE FOR HOLDING PISTON RINGS WHILE PUTTING PISTONS 
IN PLACE 


to hold or grip the compression band C, which is a 
piece of a clock spring of the desired length, or better 
still, an old spring from a phonograph. This band 
must be of sufficient length to go around the engine 
piston. 

This device can be easily adjusted from a large 
to a small piston ring quickly by pulling back the dog 
B and pulling in the compression band C and pressing 
the dog B back in place, which locks securely. 

G. H. Holter. 


Broken Foundation 


HE 14 by 30 Corliss in my plant was installed after 

a trial had been made with an engine which did not 
‘give satisfaction. Instead of blasting the old founda- 
tion out the people who owned the plant added a 
block of concrete on each end and set the Corliss on 
it. Cheap, but bad practice, as anyone knows who has 
tried to splice old and new concrete without special 
provision, After I had had the plant for about 6 
months I got water in the cylinder and shook things 
up considerably. After this I noticed the foundation 
was cracked in 2 places, just in front of the cylinder 
and just behind the pillow block. It was necessary to 
run every night and the stud bolts had broken on the 
cylinder and pillow block when I noticed it so I had 
practically 3 pieces of engine. I cut a timber the right 


length for it and the jack to reach the back wall from 
the cylinder head and tightened the jack; another jack 
and timbers to another solid wall from the pillow 
block held it until I could do a more permanent job. 
In fact, the result was beyond my expectations. 

To make a more permanent job, I first cut 2 chan- 
nels in the concrete the whole length of the founda- 
tion and put in 2 11!4-in. rods with plates on the ends. 




















LLEWATION 











METHOD USED TO PATCH A FOUNDATION 


Then I made some rock drills and drilled slantingly, 
as illustrated, “toe nailing” on a larger scale. I put 
in 8 of these and left the drills in the holes. Then 
I ran sulphur into the drill holes with the steel in them. 
They took 100 lb. of sulphur. Then I put concrete 
over the rods in the channels I had made and my 
foundation looked as good as ever. It has been run- 
ning 2 yr. now and has not moved, apparently as good 
as new. A. Jj. 


THE SIXTEENTH INDuSTRY secured for the Pittsburgh 
district by the Pittsburgh Industrial Development Com- 
mission is the Pittsburgh Electric Furnace Co. The 
plant of the concern will be in the Homewood district 
of the city. It will be the only one of its kind on earth 
and will add greatly to the prospects of securing precious 
metals from the ground. 

The furnace company will devote its energy to the 
reduction of precious ores by electricity. Through ex- 
periments to be made at the works it is predicted that 
low grade ore bodies, heretofore commercial impossibili- 
ties, will be made profitable for operation by the instal- 
lation of electric furnaces at the mines. This is for the 
purpose of making possible the shipment of valuable 
metals from mines far removed from transportation. All 
ores will be treated, save iron and steel, and a complete 
testing plant erected, as well as miniature blast furnaces 
and converters. It is also proposed to build a chemical 
laboratory for the making of chemical analysis. Work 
on the buildings is to be begun at once. 
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Winding an Armature 

PLEASE inform me how to wind and connect an 

armature for a 20-hp., 550-v., machine 1250 r.p.m., 
having 120 slots with 60 commutator segments. What 
is the voltage between coils and between segments? 
Is the voltage the same between each two coils? That is, 
is there any difference, whether the coil is horizontal 
or vertical to the lines of force? What kind of motor 
will run on either d.c. or a.c. current? What is the 
amount of current flowing in the rotor of a 2-phase 
175-hp. induction motor with 39 amp. per phase, 2200 
v., wound with internal starting resistance? . What 
voltage is there? me A 

A. We will assume the following; viz., (a) that 
the motor is shunt wound and that the field current 
is 3 per cent of the load current; (b) diameter is 12 
n.; (c) actual length of punchings 7.5 in.; (d) elec- 














FIG. 1. FORMER FOR WINDING ARMATURE COILS 


trical efficiency is 90 per cent and efficiency of con- 
version 90 per cent; (e) that field is of proper strength 
to give standard densities in different parts of the 
circuit—i. e., that the field is already designed; (f) 
that pole space is 130 deg. 
Calculations: 
20 & 746 
= 18400 + watts motor will take at full 
0.90 0.90 
load. 
18400 
== 33.5 amp. motor will take at full load. 
550 
33.5 X 0.03 = 1.005 amp. taken by field. 
Call this 1.5 amp. Then 
33.5 amp. — 1.5 amp. = 32 amp. taken by armature at 
full load. 
20 & 746 
0.90 
16600 watts consumed in armature at full load. 
16600 
32 
515 volts counter e.m.f. generated by armature at full 
load. 
Calling this 520 volts, our problem becomes that 
of designing a 520-volt generator of the above de- 
scription. 


12 & 3.1416 = 37.8 in. circumference of armature. 
37.8 


120 
0.314 in. slot pitch; i. e., width of slot plus width of 
tooth. 
We may divide this slot pitch as follows: 
in.; tooth, 0.144 in. 

Assuming 13 per cent of the length of the armature 
iron to be oxidation or other insulation between 
punchings, we have, 

0.87 X 7.56.5 in. effective length of iron 

0.144 X 6.5 = 0.936 sq. in. = cross section of one tooth. 
130 

—— X 120=44—=number of teeth under one pole. 
360 

44 X 0.936 sq. in. = 41.2 sq. in. cross section of all 
teeth under one pole. 

Assume, say, 126,000 lines of force per square inch 
of tooth cross section, which is a very fair estimate, 
we have, 

41.2 X 126,000 = 5,200,000 lines leaving one pole face 
and entering armature. 

Formula for number of conductors required is: 

60 X 10° X voltage 


slot 0.170 





Conductors = 
Lines of Force X r.p.m. 
This gives us, 
60 K 108 & 520 
Conductors = == 480 = 
5,200,000 « 1250 
approximate number of conductors require. 

















FIG. 2, LINES OF FORCE BEING CUT BY ARMATURE OOILS 

As there are 120 slots, we have 4 conductors per 
slot, or a total of 60 4-turn coils. 

Allowing ? in. for length of wire in slot, and 12 
in. for front and rear end connections, we have for 
each coil, 

(8 x 7) + (8 X 12) = 152 in. or 12.67 ft. ° 

For 60 coils we would need 60 X 12.67 ft. = 760 ft. 
of wire. 

There are various ways of winding bipolar arma- 
tures, I am describing one only. Call the number of 


winding slots W — and the back pitch becomes — — 1, 
2 
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while front pitch becomes —— 8, in, this particular 
2 
winding. 

We have then back pitch 59, and front pitch 57. 
Number your slots 1 — 2 — 3 — 4—etc., and your com- 
mutator bars also 1— 2—3—4—etc. Have commu- 
tator so numbered that bar 1 is opposite slot 30 or 31. 

Start at slot 1, say—wind around back to slot 60 (50 
—1=59=back slot pitch) across front to slot 1— 
repeat 4 times—i.e., put 4 conductors in slot 1 and slot 
60; bring fourth turn from slot 60 to bar 1, then to 
slot 3, (60—38—57=—front pitch). Wind 4 turns 
through slots 3 and 62—bringing 4th turn from slot 
62 to bar 2—then to slot 5; then 4 turns through slots 
5 and 64—bringing 4th turn from slot 64 to bar 3— 
then to slot 7—winding 4 turns in slots 7 and 66—etc., 
etc., until you have put 4 conductors in every slot 
and joined the beginning of 1 to the end of 58 and 
these 2 to bar 60. 

Above does not mean, however, that the winding 
must necessarily be put on in the order mentioned. 
It is merely a description of location of coils and 
their connection to the commutator. If the winding 
is to be done by hand—care should be taken to have 
the winding appear symmetrical when all is finished. 
This may be done by starting at, say, 3 or 4 different 
places on the surface and carrying on the winding on 
all of them simultaneously. Or else, 2 opposite coils 
may be wound on, then 2 90 deg. removed, etc., the 
object being to keep the coils as nearly symmetrical 
as possible. If the coils are to be form wound, the 
following simple “former” which is much used may 
serve the purpose. 

Screw 2 blocks of suitable shape on a board, drive 
A nails at the proper distances apart, as shown at 
FFFF, Fig. A. The blocks E are for convenience 
easily removable so that coils may be readily removed 
without disturbing the nails. After the coils are 
wound, spread them as at B. C shows the offset in 
the coil due to the blocks E. This offset (D) serves 
as a space in which to put sectional coil supports or 
other devices to hold the loops of the coils in place. 
Number 12 wire is rather flexible for coils of this kind 
and care must be used that they do not become dis- 
placed. Care must also be used in insulating, par- 
ticular attention being paid to the corners E E, where 
the springing of the wire may readily damage the in- 
sulation. In placing these formed coils, it will be 
necessary to place one edge of all coils in their proper 
slots all the way around and then place the other 
edges of coils in the remaining slots. Some variations 
from the above are possible, and often convenient, 
the winder will soon discover which way the coils go 
in easiest. 

After all coils are in place, the leads are soldered 
to the commutator risers and the armature banded. 

550 
(b) The voltage between bars will be or 
30 
somewhat over 18 volts. This is too high, and may 
cause trouble. The voltage across each coil varies 
from O, when plane of coil is perpendicular to plane 
of flux, to full voltage when coil is parallel with plane 
of flux. 

In position A, Fig. 2, the conductors are cutting a 
maximum number of lines and the voltage is maxi- 
mum, in position B the conductor is moving along 
parallel with the lines of force and is not cutting any 
of them, hence the voltage is at a minimum. 
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(c) When the coils of above winding are in the 
neutral plane, they will have between them practically 
the full voltage across the line, and will have to be 
insulated accordingly. 

(d) A series wound motor will run on both alter- 
nating and direct current, because the flux reverses 
in both armature and field at the same instant. In 
order to make the motor run on a.c. without heating, 
it is necessary to laminate the fields to prevent eddy 
currents. 

(e) It is impossible to answer your question in 
regard to the amount of current flowing in the rotor 
of a “wound rotor” type of induction motor, as this 
is a matter of design. The ratio between the stator 
and rotor currents may be more or less than one. 
In a certain type of Allis Chalmers motor the stator 
current is 500 amp. normal, with 600-amp. rotor 
normal. In other types, the ratio is much different 
as in a 180-amp. stator current with 300-amp. rotor. 
An induction motor may be compared with a trans- 
former, and it is the ratio of transformation which de- 
termines the relation between stator and rotor cur- 
rents and voltages. Aside from the above considera- 
tion and viewing your question in a different light, the 
amount of current in the secondary of an induction 
motor varies from O, when there is no slip, to normal, 
when stator is receiving normal current, due to load- 
ing the machine. A condition of “no slip” is of course 
only theoretical, so that there is always some current 
flowing in the rotor. ¥. BE... 


Crude Oil Required 


OW many gallons of crude oil will it take to run a 

500-hp. Corliss engine, noncondensing, engine to 

develop 100-hp., direct connected to a 350-k.v.a. gen- 

erator? Cutoff 1/5, steam pressure 125 Ib., r.p.m., 120. 
J. W. N. 

A. There is something wrong with your sub- 
scriber’s question. 

For instance, the standard dimensions of a “girder 
frame” ‘Corliss—and the heavy duty engines are prac- 
tically the same, except in weight of bed—are as fol- 
lows: 


Diam. of 
cyl. in 


Hp. at 1/5 cut- 
in offat 100 Diam.of Width of 
inches inches R.P.M. 1b.steam wheel, ft. wheel, in. 
12 30 100 76 9 15 5800 
12 36 90 82 10 1? 6200 
14 36 90 - 113 10 19 8000 
14 42 80 120 12 19 9000 
16 36 90 148 - 12 21 10000 

and so on until 

28 48 70 460 20 42 31000 
28 60 65 545 22 50 36000 
So you can readily see that 120 r.p.m. with a 500- 
hp. engine is entirely out of the question. In order to 
get 100 hp. at 1/5 cutoff and 125 Ib. initial pressure, 
we would have to have a high-speed engine 16 in. 
by 24 in. running 120 r.p.m., which, allowing for clear- 
ance, etc., would just about make the data right. Of 
course, the latter figures may be slightly off, yet I 
think you will find them about right. [am giving you 
this from mere memory, and have not taken the 
trouble to consult my formulas, since I realize that the 
data as furnished me does not agree in its various 
points. I should rather think that the engine would 
develop about 475 indicated horsepower at 1/5 cutoff, 
and 125 lb. pressure, running 75 r.p.m. I can give you 
the necessary information, of course, as to what 
amount of oil I have found necessary to develop 100 


Weight of 
wheel in 
pounds 


Stroke 
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hp. of steam to my engines, not considering the 
amount consumed for the burners, and necessary boiler 
auxiliaries, and burning under different conditions, 
and by different methods. 

You will find herewith 2 tables. You will find 
them correct except that the flame should be gaseous 
blue, and tipped with a purple wave of flame. Also 
the figures on oil as for fuel are about half what 
practice shows them to be. As, for instance, oil at 
$0.03 should cost, in Table No. 3, $42.00 per horse- 
power per year, when, by the most careful and exact- 
ing experiments, I have found it to cost about $84.00 
to $85.00; the best we could do. This table covers 
the burners, feed pumps, etc. Table No. 2 is appar- 
ently the cost of the steam alone, as it is delivered at 
the throttle. 


AVERAGE FIXED CHARGES OF THE POWER HOUSE 
Based on Plant of 500 Hp. Burning Oil ; 


TABLE 1. 


Engine room :— 
Building, etc 
Engines, accessories, piping, 
car, 
Foundations, installation, etc. 5 


$45.00 per horsepower 


.5% total cost | Total, per 
horsepower 
per year. 


Item A—$7.20 


Depreciation .... 
Repairs 

Interest ....... 
Insurance ....... 


| 
| 


Chimneys, flues, etc 
Boilers, etc 
Oil burning systems (com- 


$22.00 per horsepower 


...5% total cost | Total, per 
2% horsepower 


| 
eee > + per year. 
| 


. 2% 
34 cost Item B—$3.63 


Depreciation .. 
Repairs 
Interest ... 
Insurance .... 
Taxes 
Cost of operation :— 

Engine room, 

Attendance $1.80 per horsepower per year 

Supplies 0.80 


Item C—$2.60 


Boiler room, 
Attendance 
Supplies 


$1.10 per horsepower per year 


$1.57 Item D—$1.57 


Total fixed charges, per horsepower per year. .$15.00 


Coal Burning Plant 
Engine room :— 
Boiler room :— 
3uilding, foundations, etc. .$ 5.00 
Chimneys, flues, etc 8.00 
Boilers, feed pumps, etc.... 12.00 


Item A—$7.20 


| $25.00 per horsepower 
....5% total cost i Total, per 
J horsepower 


per year. 
Item B—$3.87 


Depreciation . 
Repairs 
Interest .... 


THSUTANCE. .4.5< 
34 cost 
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Cost of operation :— 
Engine room: 
Boiler room: 
Attendance ........ $1.90 per horsepower per year 
Supplies 0.90 

$2.80 Item D—$2.80 
Total fixed charges, per horsepower per year. ..$16.47 
TABLE 2. AVERAGE COST OF FUEL FOR THE POWER HOUSE 
Based on Plant of 500 Hp. 
Fuel Oil 
Per hp. 
per year 
$ 9.00 
13.50 
18.00 
22.50 
27.00 
31.50 
36.00 
40.50 
45.00 
49.50 5.50 39.60 
54.00 6.00 43.20 

AVERAGE COST OF STEAM POWER 

Based on Plant of 500. Hp. 

Oil Burning Plant Coal Burning Plant 
Steam Power Steam Power 
per hp. per hp. 
per year per year 
$24.00 $23.67 
28.50 27.27 
33.00 30.87 
37.50 34.47 
42.00 38.07 
46.50 41.67 
51.00 45.27 
55.50 48.87 
60.00 52.47 
64.50 56.07 
69.00 59.67 

John Pierce. 


Item C—$2.60 


Coal 

Per hp. 

per year 
$ 7.20 
10.80 
14.40 
18.00 
21.60 
25.20 
28.80 
32.40 
36.00 


Per ton 
$1.00 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 


0.04 
0.045 
0.05 
0.055 
0.06 
TABLE 3. 


Cost of Coal 
per ton 
$1.00 

1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 


Cost of Oil 
per gal. 
$0.01 
0.015 
0.02 
0.025 
0.03 
0.035 
0.04 
0.045 
0.05 
0.055 
0.06 


Setting Lapless Slide Valve 


F the water cylinder of a duplex pump became dis- 
abled, how would you continue to run the pump 
until you had time to repair it? 

2. How can I set a common slide engine which has 
a lapless valve and give it a 1/16 lead? a. 

A. I would suggest that you give just the instance 
you have in mind. To say a pump is disabled implies 
that it cannot operate and is, therefore, out of com- 
mission. If you mean only partially disabled, I per- 
haps could mention several conditions, and still not hit 
the one you have in mind. 

2. To seta lapless valve to have 1/16-in. lead, first 
bring crankpin to head end dead center. Take off 
valve chest cover. Now, with piston on head end 
dead center, bring the valve to mid-position, that is, 
the outer edges are flush with the edges of the“steam 
ports. With the valve in this position, the eccentric 
should be exactly 90 deg. ahead of the crank. If not, 
adjust the valve rod until it is. Now move eccentric 
ahead just enough to cause the head end steam port to 
be open just 1/16 in., and fasten the eccentric. Note 
now if the valve travels an equal distance each way 
from center. If it does not, take note of the differ- 
ence and make adjustments by taking up half the 
difference on the stem and half on the rod. 
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Engineering Problems 


OW would you determine by actual test whether 
the safety valve was the right size or not? 

2. How would you find the proper size safety 
valve for a certain size boiler? 

3. How would you proceed to operate a duplex 
pump on one side if it was broken down on the other? 

4, How high will a 6 by 8-in. pump lift water 
with 80 lb. steam? 

5. If an engine suddenly reversed itself when run- 
ning, what would be the cause? 

6. If eccentric was planed off % in., how would 
engine work? 

%. How would you determine the size of header 
carrying steam from boiler? 

8. Which would have the largest area of pop 
valve—a boiler carrying 50 or 100 Ib. steam pressure? 

9. How much pressure would there be against the 
crankpin of a 14 by 20 engine, 40 lb. steam pressure? 

10. If slide valve had no lap, how would engine 
work? 

11. If lap were added to a duplex pump, how 
would it work? 

12. What effect does placing the eccentric behind 
the crank have on the action of an indirect valve gear, 
or, in other words, why is it done? 

13. What would keep an automatic engine from 
running away if the governor should come to pieces? 
Of course this means a flywheel governor. 

14. What would keep a slide valve engine using 
a fly-ball governor without any engine stop from run- 
ning away? 

15. What would be the proper thing to do in 
taking charge of a plant if you find boiler corroded 
and pitted, but not dangerously? C2. #. 

A. While actual tests for size are not common 
occurrences, yet the very purpose of the safety valve 
suggests such a test. Its purpose is to prevent an 
excessive pressure in the boiler. Now assume the 
most extreme condition which might occur in the 
boiler in question; say, for instance, a crowded fire, 
and no steam being delivered through the header for 
10 min. . In such a case the safety valve must be the 
only relief. So, if these conditions are produced and 
the valve discharges sufficient steam to keep the pres- 
sure from rising above the popping pressure, it must 
be of ample size. 

2. For marine boilers, lever safety valves should 
have an area of not less than 1 sq. in. to 2 sq. ft. of 
grate surface. 


Spring loaded valves shall have an area of not- 


less than 1 sq. in. for each 3 sq. ft. of grate surface. 

In water-tube, coil and sectional boilers, 1 sq. in. 
to 6 sq. ft. is allowed, if pressure exceeds 175 Ib. 
per sq. in. 

The above are the rules of U. S. Supervising In- 
spectors of steam vessels. 

For stationary boilers using natural draft, 

22.5 G 
A= 


P + 8.62 
where G= grate area, in square feet. 
A =area of safety valves, in inches. 
P=pressure in pounds, above atmosphere. 
For forced draft, consider 1 sq. ft. of grate surface 


for each 16 lb. of coal burned. (Philadelphia Ordi- 


nance. ) 
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3. If one water cylinder was out of service, a 
duplex pump would continue to operate, although, 
perhaps, somewhat jerky If a steam cylinder were 
out, the pump could not work. 

4. I assume the water and steam cylinders are the 
same size. 

The pressure on the water cylinder is then (as- 
suming no frictional loss) 80 Ib. per sq. in. One foot 
head of water produces 0.433 Ib. pressure, therefore to 
produce 80 lb. pressure would require a hydrostatic 

80 
head of = 184.5 ft. 
0.433 

The height, then, to which water could be raised 
would be something less than 184.5 ft., depending on 
the frictional losses. 

5. An engine could not reverse itself unless the 
eccentric slipped around on the shaft. 

6. To plane off the eccentric would give the valve 
shorter travel, the steam ports would not open full, 
and cutoff would come earlier. Compare this to the 
action of the shaft governor. 

%. Steam header sizes are determined by the quan- 
tity and desired velocity of the steam. Some earlier 
issues of Practical Engineer give comprehensive 
charts covering this question. 

8. The boiler carrying 50 Ib. pressure, because the 
volume is greater. 

9. Maximum pressure against crankpin is, 

0.7854 & (14)? X 40 = 6157 Ib. 

10. If slide valve had no lap, engine would take 
steam full stroke, and have no compression. 

11. If sufficient lap were added to a duplex pump, 
the pump would be choked. 

12. The valve must lead the piston. In a direct 
engine this is easily arranged by placing the eccentric 
ahead of the crankpin. In the indirect engine a lever 
is inserted in the valve rod, which sends the valve in 
the opposite direction from the motion of the crank 
or eccentric. Therefore, in order to have the condi- 
tions as in the direct engine, the eccentric must be 
thrown around to the opposite side where it follows 
the crank. 

13. You apparently mean, here, that the eccentric 
would be free from all governor mechanism. In such 
a case, the eccentric, being loose on the shaft, it is 
most probable the valve gear would jam and the en- 
gine stop. 

14. Here I assume the valve and its stem are free. 
Being a balanced valve, it would fall from its own 
weight, and cause the engine to run away. 

15. Keep the boilers clean; reduce steam pressure, 
if possible; inspect often. If only parts are affected, 
renew these as soon as possible. If damage is general, 
consult the insurance or state inspectors. 


THE WJDE USE of cement in the building of manufac- 
turing plants is well known, but we do not sometimes re- 
alize quite how large this increase has been in recent 
years. 

In 1880 the output for the country was only 42,000 
barrels, while at present it is 80,000,000 barrels. Little 
cement is exported from the United States, practically 
all of it being used in our own building operations. 

A bulletin entitled “Portland Cement Materials and 
Industry,” No. 522, containing some 400 pages of text, 
has recently been issued by the U. S. Geological Survey, 
and can be obtained, by those interested, by writing to the 
Director of the Survey, Washington, D. C. 
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A NEW UNIT PROPOSED? 


Warfare, linguistic and argumentative; carnage 
of tempers and vocabularies; exhaustion of the diction- 
ary and the disputants; and over what? Shall we 
speak of a certain amount of power as 10 kilowatts or 
a Myriawatt? Incidentally there is an effort to have 
this value used for measuring all power, whether of 
engines, boilers or electrical machinery. There isn’t 
chance for question about the convenience of having all 
sorts of power measured in one unit, and as we cannot 
well rate generators and turbine units in horse- 
power, the Watt seems the logical basis for a common 
system, 

One point is worth noting; the Watt is not an 
electrical unit, although it has been much more freely 
used for electrical work than for mechanical because 
it came from the European countries with the C. G. 
S. system of electrical units. But the Watt is a unit 
of mechanical power, and is quite as commendable for 
steam machinery and waterpower as for electrical. 

Most of the strenuous objection to the metric units 
has come from builders of machinery who use fine 
measurements running into thousandths of an inch. 
In power measurements, and in common usage there 
is little difficulty in thinking from one system to an- 
other. With an error of not over 2 per cent, an inch 
is 2.5 centimeters; a yard plus 10 per cent is a meter; 
2 lb. plus 10 per cent is a kilogram; a cu. in. is 16 
cubic centimeters; a mile is 1.6 kilometers; a mechan- 
ical horsepower is 34 kilowatt. 

In our English system there is great confusion of 
power units. A boiler horsepower is 34% Ib. evapora- 


tion from and at 212 deg. F., which amounts to 33,479 © 


B.t.u. per hour; an American or English mechanical 
horsepower = 2547 B.t.u. per hr.; a European horse- 
power = 2512 B.t.u. per hr.; the kilowatt = 3415 B.t.u. 
per hr. If, in place of these, a common value, kilowatt 
or other could be used, comparison would be much 
simplified. 

But when it comes to what value and what to call 
it, the battle is on. Mr. Kent wants the kilowatt, Mr. 
Stott the Myriawatt and Dr. Steinmetz advocates the 
Megawatt or 100 kilowatts. And after all, none of 
them are new, and common sense would dictate that 
we use the one most convenient for any given case as 
we now use the inch, foot, yard and mile. 

Probably those of us who have thought long in 
horsepowers will continue to do so, but it is to be 
desired that our successors be trained away from the 
existing confusion of values; and the simple approxi- 
mations, an engine horsepower = % kilowatt and a 
boiler horsepower 10.2 kilowatts will help to bridge 
the gap. 


FINANCIAL LEGISLATION 


Such a heading may seem out of place in a techni- 
cal publication, as legislation has been considered the 
province of what our welcoming address orators fre- 
quently refer to as “political engineers engaged in the 
machine business.” But that is just one trouble with 
our monetary system; there has been too much of 
politics in handling it as well as too much of it handled 
in politics to give a satisfactory result. 


Our monetary system, which is also our bank- 
ing system since much of our “money” is is- 
sued by national banks in the form of bank notes, 
is of vital interest, however, to everybody, not only 
because on the purchasing power of a dollar does the 
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effectiveness of our earnings depend, but because the 
breaking down of the system is the cause of panics. 
The situation was most clearly explained in a recent 
address by D. R. Forgan before the National Electric 
Light Association. 

As to what is real money, paper currency is only 
a promise to pay. Also a government bond is a prom- 
ise to pay. They are no different from the notes or 
bonds of corporations or individuals except that the 
promises to pay are backed by guarantee of the nation- 
al government. All of them are promises to pay in 
gold coin, or silver dollars, whose value is maintained 
by government credit at equality with that of the 
gold dollar. 

By our present system, the amount of currency is 
fixed and cannot be increased or decreased to meet 
demands of business. This is due to the basing of 
all bank notes on government bonds, and government 
notes on gold or silver in the U. S. Treasury. Gov- 
ernment bonds can be issued only when authorized 
by Congress for a definite purpose, and the Treasury 
reserve comes only from the sale of bonds or issuing 
of government notes in exchange for gold or silver, 
and cannot be quickly increased in emergencies. 

No logical reason exists why a strong central 
bank, whose credit is as stable as that of the govern- 
ment, should not issue bank notes based on the bonds 
or notes of reliable business houses, these commercial 
notes being in turn secured by real assets such as 
land, buildings or machinery. In any case, the stable 
value of a bank note depends on the guarantee of the 
government that it shall be paid; and an office build- 
ing bringing in rent, or a factory turning out steam 
engines or carpets or shoes is quite as good security 
as a bar of gold in a concrete cave under the Treasury 
building at Washington. 

This is practically the system in use in all Euro- 
pean countries, and which has prevented a panic in 
any of them for 75 yr. And it is the plan recommended 
by the National Monetary Commission after an ex- 
haustive investigation extending over 3 yr. 

Briefly, the plan is to join all state and national 
banks, which wish to come in, into a National Reserve 
Association which shall hold the reserves of such 
banks, either government bonds or notes backed by 
satisfactory assets, shall act as fiscal agent for the 
government and shall have large power to issue bank 
notes or currency redeemable in government money 
in accordance with the demands of business. When 
currency and gold began to be hoarded by individuals, 
firms or small banks, so.as to reduce the active money 
in circulation, the volume of bank notes could be 
increased by this National Reserve Association, basing 
such notes on real assets as mentioned, thus meet- 
ing the demand and avoiding monetary stringency 
which is the cause of panics. Likewise such bank 
notes could be retired as the demand fell off, thus 
avoiding great accumulations of idle money when it 
is not needed. 

Such a plan, with the National Reserve Association 
closely centralizing the banking control by the gov- 
ernment and at Washington, would do away with the 
control of money and interest rates by Wall Street 
and be a powerful agent in preventing panics and in 
putting the national and international credit of this 
country on an equality with that of other nations. 

This is not a matter of politics, but of good states- 
manship and good citizenship, and deserves the sup- 
port of all men of whatever party, and regardless of 
the political adherence of whoever may draft or pre- 
sent to Congress a bill embodying this reform. 
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A. S. M. E. 


Patent Decisions, Electric Truck Costs and Fire 
Protection 


to make possible the enjoyment of it, combined 

to insure the greatest success at Baltimore. The 

general scheme of a few papers dealing with al- 
lied topics, a schedule carefully laid out to give ample 
time for discussion yet avoid dragging, and trips to 
points of civic, engineering and historic interest made 
up a well balanced program that gave satisfaction in 
every respect. 

At the reception on Tuesday evening, Mayor Pres- 
ton told of the public works now under way, the pav- 
ing of 40 miles of streets, conversion of miles of open 
creek into a covered sewer, improvement of docks, fire 
system and transportation, and expressed the obliga- 
tion of the city to engineers for their skill and inge- 
nuity in carrying out these works. 

At the professional sessions on Wednesday and 
Thursday, Railroad Track Buffers, Cost of Electric 
Truck Service, Gas Engines for Blast Furnaces and 
Phases of Fire Protection were discussed; and the 
inspection trips covered Baltimore’s fire system, sew- 
age-disposal plant, and the plant at Annapolis Naval 
Academy. 


Te: southern hospitality, and a meeting planned 


Honor to Captain Manning 


AN especially interesting event was the conferring 

of Honorary Membership in the A. S. M. E. on 
Capt. Chas. H. Manning, an ex-naval officer, inventor 
of the Manning Boiler and for many years in charge 
of the power equipment of the Wood Woolen Co.’s 
mills, at Amoskeag, Mass., and elsewhere. 

At the Wednesday session, the election of over 600 
members in various grades was announced, also the 
changes in the constitution to create the new grade 
of Associate Member, having somewhat less rigid re- 
quirements than for member, but above those for the 
Junior grade. This does not affect the old grade of 
Associate. 

At the same time, notice was given of a proposed 
amendment to raise the requirements for full Member 
to 32 yr. of age and 10 yr. active practice, 5 yr. being 
in responsible charge; also ability to design as well as 
direct engineering work. Work as a full professor in 
charge of a course is to be counted as active practice 
and graduation from a recognized engineering course 
as equivalent- to 2 yr. of practice. 

At the same time proposal was made that the As- 
sociate Member requirements should be raised from 
the present, 27 yr. of age and 5 yr. active practice, to 
2% yr. of age and 6 yr. active practice, 1 yr. being 
in responsible charge of construction. These proposals 
will come up next fall for final action. 

Following this business, papers were presented, the 
first describing tests made on the largest hydraulic 
buffer built for stopping trains at railway terminals. 
This has a piston 22 in. diam. with 11 ft. stroke, hav- 
ing tapered leakage groove in the cylinder to let water 
past the piston. The piston carries a ram working 
through a stuffing box, and is forced out by city water 
pressure; when in action, the leakage passes by the 
piston to the sewer. The tests showed that the 
piston travel depends on the weight of the train, and 
the pressure developed in the cylinder on the speed 
of the train. A 100-ton train gave a piston travel of 
3 ft., a 350-ton train, 6 ft., and a 450-ton train, 7 ft.; 
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while a speed of 3 miles an hour gave a pressure of 
200 lb. per sq. in., 6 miles, 700 lb., and 8 miles, 11350 Ib. 

The conclusions were that most of the energy is 
absorbed during the first %4 second of the stroke, and 
that by allowing greater leakage at this time a 
smoother stop and more uniform pressure will be 
obtained, but a longer stroke will be needed for a 
given weight of train. 


Patent Law 


JN a clear explanation of some recent patent decisions 
by the Supreme Court of the United States, ©. J. 
Prindle pointed out that the monopoly of a patent 
gives the right to restrict the use of a patented article 
either as to manufacture, sale or use, so long as the 
same conditions are imposed by the holder of the 
patent on all manufacturers, sellers or users, and that 
this is fair, since it is the skill of the inventor that 
has made possible, manufacture, sale or use of the 
article. The alternative, if such reasonable monopoly 
is not granted, is secrecy or refusal to invent, and 
legislation, such as is now proposed by some bills be- 
fore Congress, which tends to limit or destroy an 
inventor’s monopoly will jeopardize continuation of 
the progress which patent protection has encouraged. 
Experience has shown that in few instances has 
there been restriction of manufacture, except as to 
payment of royalty, and in practically no case of im- 
portance has there been failure to develop and market 
patented articles which were commercially successful. 
Changes were advocated, but in the direction of sim- 
plifying and strengthening patent procedure both as to 
procuring a patent and as to settling disputes. 
Professor T. W. Johnson explained the conflict 
between methods of using shade lines and proposed 
a rule which avoids difficulty, and which will be dis- 
cussed at length later. 


Electric Trucks 


MANY interesting data were given in the discussion 

of this subject, the paper itself showing compara- 
tive costs of horse trucks and electric as used by the 
government at Washington. The cost per year for a 
2-horse wagon of 5000 Ib. capacity was $3368.86, in- 
cluding labor, feed, supplies and depreciation, the first 
cost of truck, horses and harnesses being $1175.22. 
For a 5000-lb. electric truck, the first cost was $3745 
with extra battery and the yearly cost $2533.33, in ad- 
dition to which, the electric truck made about twice 
the mileage of the horse truck, so that the cost per 
mile was $0.899 for the horse drawn and $0.338 for 
the electric. 

Careful records had been kept of the details of 
expense for more than a year, giving figures which 
are of the greatest interest to anyone using or con- 
sidering the use of power trucks. 

In the discussion the idea was brought out that 
the best results in using trucks are secured by the 
study of the trips and loads to be taken care of, so 
that the truck may be kept under way the greatest 
possible amount and the loading time reduced to a 
minimum. As a matter of fact, it is found that the 
energy cost for the trucks is some 6 per cent of the 
total, while the labor cost is from 45 to 50 per cent. 
One method of reducing the idle time of the truck is 
to have several bodies which can be loaded while the 
truck is out and the bodies changed by means of 
cranes when the truck returns. 

Another point was the recharging time for the bat- 
teries. It has been found that the batteries should be 
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charged at 97 per cent of the rated current capacity, 
and 84 per cent of the energy capacity for good results. 
The charging rate for boosting, that is, for quick re- 
viving of the battery energy may be found by divid- 
ing the ampere hours, by the hours available, plus 1. 
That is, if 1 hour is available for boosting the charge 
and the capacity is 100 ampere-hours, the charging 
rate would be 100 divided by (1--1) or 50 amperes. 
If % hour is available the ampere rate would be 100 
divided by (1-+ 0.25) equals 80 amperes, and so on. 
Under these conditions it is found that 23 per cent of 
the battery charge can be put back in 20 minutes, 32 
per cent in 30 minutes, and 52.5 per cent in 1 hour. 

Wednesday afternoon was devoted to an inspec- 
tion of the high pressure fire system of Baltimore on 
the City Hall Plaza, an inspection of the Pumping 
Station on South Street, and a trip down the Harbor 
to inspect the fire boats, the city docks and the ice 
breaking boats which keep the harbor clear of ice 
in winter. 

In the evening an illustrated lecture by O. P. Aus- 
tin, on “A Trip Around the World,” was given in 
the main ball room. 


Fire Protection 


THE Thursday morning professional session was 

largely taken up with the question of fire protec- 
tion and protective apparatus. Previous to the taking 
up of this topic, the question of standardization of the 
Myriawatt was discussed briefly, the points of which 
will be treated in an editorial in this issue. 

Also a paper on “Operation of Gas Engines Using 
Blast Furnace Gas,” was read by title with brief dis- 
cussion. This paper was largely a record of current 
practice and will be abstracted in a later issue. In 
the discussion, different methods of operating, par- 
ticularly with respect to the cleaning of the gas, 
were brought out and the advantages of the Bell type 
were emphasized. The great difference is in the 
cleanness of the gas and the low power required. In 
the Schwartz system the washer requires 50 hp.; in 
the Theissen 125 hp.; while in the Bell system the 
washer takes from 15 to 25 hp., and the exhauster 35 
hp. It is therefore important to watch the entire wash- 
ing system and all apparatus connected with it instead 
of the washer alone. 

A report was presented by a committee appointed 
by the council, on a proposed Code of Ethics for 
Engineers. There was some considerable discussion 
on this, and objections were raised so that the entire 
matter was referred to the Council for action and to 
the membership for ballot. The chief points discussed 
were the matter of acceptance of commissions by en- 
gineers in charge of work, the thought of the discus- 
sion being that this should be done only with the full 
knowledge of all parties concerned. It was further 
agreed that an engineer in accepting work should not 
give bond or guarantee as to results, but the clients 
must depend on his past record and reputation. The 
question of advertising by engineers was also brought 
up and there was considerable difference of opinion 
on this point. As above stated, the code was finally 
referred to the council with recommendation for adop- 
tion and printing and that it be sent out to the mem- 
bers for letter ballot with the understanding that the 
ballot should be by paragraphs and that a majority in 
favor would adopt the code. 

On the subject of fire protection, the first paper 
described the Baltimore Service, the main features of 
which are the maintaining within the heavily built 
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district of a gridiron of lap welded, rolled steel pipe, 
having metal to metal universal joints, covered with 
a heavy coating of asphalt and with all valve bodies 
of cast steel. Pressure is maintained on this system 
by steam-driven, crank and flywheel, plunger pump- 
ing engines with automatic speed and pressure regu- 
lators. The pressure can be brought from the no-load 
value of 150 Ib. up to over 300 Ib. in less than 3 min. 

High speed automobile hose wagons are used, hav- 
ing monitor nozzles which attach direct to the hydrant 
with a bayonet joint. These hydrants are beneath 
the surface of the street so that they can be located 
anywhere and are not exposed to injury from traffic 
or from frost. Each portable head has 4 permanently 
attached operating and regulating valves:by means of 
which the pressure on each hose line can be brought 
to any desired amount or shut off entirely regardless 
of the hydrant pressure. To reduce radiation losses, 
the boilers are covered with air-tight steel plate hous- 
ing, and for quick increase in the steaming, forced 
draft and mechanical stokers are used with coal burn- 
ing furnaces. The station building is entirely fire- 
proof with feed-water regulators and governors on 
feed pumps so that if the crew should be driven from 
the station by a fire, the plant would operate auto- 
matically for several hours. 

Taking up the question of standard hose couplings 
and hydrants, it was shown that there are many slight 
variations in hose couplings which make it impossible 
for neighboring cities to help each other, and the effort 
is now being made to bring all hosé to a standard 
coupling so that hose and hydrant couplings will be 
interchangeable throughout the states. In investigat- 
ing the subject it was found that 80 per cent of the 
couplings in use are either standard or can readily 
be modified to the standard form without necessitating 
replacement and 73 cities or towns have now come to 
the interchangeable standard fittings. It has been 
found that the change can be made at an average net 
cost of $1 per hose coupling and $2.82 per hydrant 
outlet, the work being done by city employes. 

Taking up the question of city conflagrations, Al- 
bert Blauvelt showed that where a fire has developed 
into hot blast form it is impossible to stop it until 
it burns itself out. A barrier which may deflect such 
a blast upward consists of 2 or more fire walls with 
free air space between, or a deep, fixed mass of spray 
in the form of sprinklered buildings. In avoiding the 
formation of the hot blast form of conflagration, the 
different safeguards such as fire prevention, establish- 
ing of fire limits, fire departments,.high pressure sys- 
tems, the establishment of a water curtain and the 
so-called fireproof building are valuable, but these 
will not avail against the hot blast after it is once 
started. 

If all windows in a city were protected it would 
help to bar conflagrations, but now because so few 
are protected, this method is not successful. The 
piped or sprinklered building is in the same class, 


effective if universal, but not sufficiently common 


to bar the hot blast when once started. These fire 
protection methods are good for coping with fires 
which have not reached the conflagration stage, but for 
conflagrations the deflection method, secured by the 
use of walls of buildings either shuttered or having 
wire glass in metal sash, will be successful, if the 
wall thus made is continuous and extends through 
the depth of several buildings. 

Frequently the heat radiated through the wire glass 
will ignite the contents of the first building, but the 
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blast will be retarded and eventually stopped. Expe- 
rience, particularly in the Boston fire of 1893, has 
shown that the main body of a fire can be stopped by 
a row of buildings sprinklered so that the spray is 
housed from the wind and if the buildings are 2 or 
more deep. 

From a large mass of data collected by Ira H. 
Woolson, as to the allowable heights and areas for 
factory buildings, the replies coming largely from 
chiefs of fire departments, it was determined that 
good judgment would permit the following: For brick 
and joist construction, not sprinklered, 3 stories in 
height and 6000 sq. ft. area between fire walls. For 
fireproof construction, not sprinklered, 5 stories and 
10,000 sq. ft. For brick and joists, sprinklered, 5 
stories and 13,000 sq. ft. For fireproof, sprinklered, 7 
stories and 20,000 sq. ft. 










































er ore - -$ log Screw Nnee 
SS +S g= on 3 5 y rt =— pre SSESzr =~ 
Ig if Plaster (Permanent) 
7 Ssr2:5 
Ve Sata antty 
| I { JA ifs 
| Pp | pA eed 
iV ) Ponti ms sm Sometines 21-2. .--99) 
KS | [eequiret " t 
i 3 ‘tobe rsa 7th ' 
If | pignplen:. af : 
f K-74. (7 2 oH wenciuure. kes bol ey | f 
wa. anal 7 Lee Sy iy foi 
i “4 'Z € i | a I Robbed? - 
3 ae Vit ‘ ; 
iY i +r ——— ——T 
| Y ——————, £ |] :Jirn Chadd Removeable Filling Pieces. |\ 
-% ra if cf i 
1 f gree mth Lock Jointed Tins 
| ' Sections of Partition if 2g , | —_— a” ie 
W H Showing Framing I IZSs | Me 
f oe | 12 > | F 
i z ( 
i ' 
ia 





Plaster 





Expanded Meta! 
4 et oplipe J s continuous for more than Us 
fener @ L/» Fbar y 






Fire | 00 
? Ply, covered wi th Locks Jomnted Th 






















| i ¥ 
nt £ (7h mdth toallow rem of Pulley) W 
3| i rpg ui eng of par ttonis s more Shor ne 
$) ce stiffeners about I)'apart. S ‘ ran i 
gi “Sly reed o2 witht reat ” = i. im { e 
8] Hi / / countersun Is, open 4 
y Als sstntrsire cco eo 45 Sto els ara tachirg chanel lll 
& tHe boltend after ad M part inter médlake (2| Match pt less | iB’ 
lay nut is-scremed ont ght. Ween rivets, ) |}! STnrvegh Bolts ‘gua ir i Me 
+ sale gt Bp bolts = ah 
eee rai Vrs, . [2 opar Es ee jane ey 7 
Say *S ° Transom — fe. a ad 
‘ 74° ) 
— on, Ree Lsriveted together, |i sth H 
5, sight $° “lait Dismond Lath ExpMetyl, °. S45: ye Farge rae \ it & || Phreshold Pr 
bolts of rivets ainaladea place ohdee-) i *. heads, A opart. — dsvptito eee 





aa Deport Section D-D 
“Where coor oper exceeds § use 4 Us 
"poate and 22215 for transan bar. Door and Panel 


- “oa / Channels ’ 
™ ——— 


Po ee ; 











Narls 

Cor trates ing 3 

rinks Mees sect on A-A 4 Removable Lal/around 
thar Nab wire) 4 top Bol, 8 reach light: ‘frame toholdin wired gi 











* Section 8 A i 
SPECIFICATIONS FOR wb ch 
Scratch Coat (To be irst): 
eT irene Portland Cermert./ ‘Pparts Sand, /part 





Wired Glass 
Irated Lime, sufficient amount Nair te make 
mor form ork properly Should, yes Late - - 
ws. No materia See pr een mixed m hi Py oo" by 
poe g longer thant in. Should be used, an f 
( Finis nish Coat ie bs | # 
One caat inside & one outside, trowelled smoo’ ; 
‘part Portland Cement, Yepart Sand, Vio * Stove Bolts with Washers 
part Hydrated Lime faste. Window (About 3*5) 
raming 























irontn 
a IF Section F-F 
‘A-Pecess for Bearing 


DETAILS OF FIRE PROOF CONSTRUCTION 


In searching for a method of preventing the spread 
of fire through the openings for main belt drives, C. H. 
Smith gave the details of a form of partition used in 
mill buildings with success. The partitions are of 
expanded meta! and cement, from 2 to 2.5 in. thick, 
depending on the height of the stories. A frame work 
is first constructed on expanded metal wired to 1-in. 
or 1%-in. channel irons 12 in. apart, and secured to the 
floor and ceiling. Longitudinal stiffeners are used 
where necessary, and if the partition is more than 10 ft. 
long, additional stiffness is secured by the use of 
214-in, tee bar uprights. Over this frame cement mor- 
tar is applied so as to embed all of the iron frame 
with the exception of the door jambs in the cement. 
The details of this construction are shown here. 

Where possible, the inclosures were arranged so 
as to have a side wall window. Where this could not 
be done, windows were put in the partition with metal 
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sash and wired glass. These partitions have the ad- 
vantage of lightness so that they can be erected on the 
ordinary mill floor without extra support, and can 
be used for inclosing interior stairways where these 
are not placed in brick towers. This method can also 
be used for inclosing elevators which have not been 
properly protected when constructing the building, 
and in such case the elevator doors should be of 
wood covered with tin and arranged as safety gates. 
The average cost of such partitions is from 30 to 33 
cents per square foot for the work in place, and allow- 
ing for a contractor’s profit. . 

Discussing the life hazard in crowded buildings, 
H. F. J. Portér showed a number of slides indicating 
how a fire wall to divide a building into 2 parts with 
satisfactory provision for escape included in each part, 
is a wise provision for avoiding panic and for permit- 
ting the escape of persons from buildings which may 
be on fire. 

The plan should always be to provide a method 
for the horizontal flow of the people from the part 
where the fire exists into a fireproof portion where 
the fire does not exist, and then vertical escape to 
the street from the unaffected part of the building. 
Mr. Porter advocated particularly the provision of 
department stores with fire walls according to the 
principle already stated, also the changing of theatres 
so that each row of seats would be an aisle to itself, 
all exits being at the side of the theatre, and each 
section have its own passage way leading toward the 
street, thus avoiding all cross currents. He advocated 
also legislation to prohibit the designing of any build- 
ing which cannot be emptied within 3 min. after a 
given signal, and that an actual test must be made 
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on the building before it is accepted by the city au- 
thorities. 

In the discussion it was objected that the fire wall 
and the provision of exits through these is not ade- 
quate, although it may be helpful; that there is always 
a panic danger in case of fire, and that people will 
hurry anyhow, even if there is no occasion for it. The 
question of doors was also raised, since swing doors 
in a fire wall are bad and sliding doors, if they once 
become closed, are difficult to open and hold open. 
It was also objected that it is not practical to design 
large buildings which can be emptied in 3 min, and the 
contention was made that sprinklers properly installed 
and kept in good order are the best safeguard to life 
as well as property. 

Thursday afternoon was devoted to a visit to the 
municipal improvements now under way in Baltimore, 
including the conversion of Jones Falls Creek into a 
big covered sewer with roadway above it, the re- 
paving of the Baltimore streets which is being carried 
on at the rate of some 40 miles a year, and the sewage 
disposal and pumping station which is the largest of 
its kind in the world. In the evening the main ball 
room was the scene of a reception tendered by the 
Baltimore Engineers’ Club to visiting engineers and 
Friday was given over to a visit to historic Annapolis 
and the Naval Academy. 

The attendance at the meeting was not so large as 
has sometimes been the case, due partly to the trip 
to Europe where many members are expecting to go 
to meet with the German Engineering Society, but the 
papers were all of vital importance and much informa- 
tion was recorded which will be of value to the engi- 
neering fraternity. 


IOWA STATE ENGINEERS AT BURLINGTON 


Three-Day Convention of the State Engineers of Iowa at the Hotel Burlington, May 21 to 23. Trip to 
Keokuk a Feature 


most successful which has been held by the 

engineers of Iowa since the organization of the 

association. Headquarters were at the Hotel 
Burlington, and registration was heavy from the first 
day. The Central States Exhibitors Association had 
charge of the display of mechanical equipment, which 
was made a special feature of the convention. The 
program for the first day of the meeting consisted of 
registration of delegates, the installation and inspec- 
tion of power plant equipment in the exhibit hall, a 
welcome address by Mayor Frank C. Norton and a 
visit through the Murray Iron Works factory. 

Opening of the exhibit hall took place at 10:30 in 
the morning, State President Powell called the meet- 
ing to order and introduced H. M, Jones of the Murray 
Iron Works Co., who laid emphasis upon the value 
to be received by the manufacturer, the engineer and 
the supply men through an inspection of the power 
plant apparatus which was upon exhibit, mentioning 
particularly the acquaintance with new inventions and 
devices which have recently been placed upon the 
market. 

National President John McGrath was then intro- 
duced who expressed his pleasure at seeing so large 
a crowd at the exhibit, and impressed upon the engi- 
neers present, the benefits to be derived from a more 
intimate acquaintance with the supply men who had 
charge of the exhibit. 


A T Burlington the convention was one of the 


F, W. Raven, National Secretary, was the next on 
the program, who congratulated the supply men on 
their fine exhibit, and stated further that “No longer 
need the engineer and the supply men fear being seen 
on the street together by the boss. For the day has 
passed when there is fear on the part of the boss that 
the supply men get on the good side of the engineer 
to help out his certain brand of goods. Now the main 
object of the supply men is to show the merits of their 
goods.” He also expressed his hope that every manu- 
facturer of Burlington would see the exhibit and look 
over the supplies which are needed in their power 
plants. 

The engineers’ convention began at 1:30 in the 
afternoon, and the meeting was called to order in the 
grill room of the hotel on the main floor by President 
A. E. Powell. After a few remarks, Mr. Powell intro- 
duced Frank C. Norton, the mayor of Burlington, who 
gave a very interesting welcome address. In speaking 
of the preamble of the constitution of the association, 
Mr. Norton said, “These statements, if carried out, are 
sufficient guarantees that your organization is com- 
posed of conscientious, fair-minded, high principled 
men and if rigidly adhered to will result in much good 
to you gentlemen, to your employes and be of great 
benefit to the people of our country. The position of 
an engineer is an important one, carrying with it the 
responsibilities of the safety of lives and property. 
We hear much in this commercial age of the great cap- 
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tains of industry, who by their massive brains, have 
built up large commercial institutions and we admire 
them not so much for the fortunes which they accum- 
ulated ; but for the magnificent manner in which they 
have earned these fortunes in the upbuilding of our 
American institutions and step by step on this onward 
advance in commercial advancement has been the ever 
faithful engineer.” 


Mr. Norton’s speech was responded to by F. W. 
Raven, who stated that it was a pleasure for the engi- 
neers to gather in Burlington and told the mayor and 
others that they were sure they would enjoy their stay. 

The opening addresses were followed by consider- 
able routine work, which occupied the time of the 
engineers until 3 o’clock, when the delegates went on 
an inspection trip through the Corliss engine shops of 
the Murray Iron Works Co. This trip took up the 
rest of the afternoon and proved exceedingly profitable 
to many of the delegatés, 

Features of the evening program were a speech by 
Secretary E. E. Egan of the Commercial Exchange, 
who welcomed the visitors in behalf of the local com- 
mercial body, a response by W. E. Long of Des 
Moines, and a talk by National President McGrath. 
Following these, a smoker and general entertainment, 
at which the supply men were the guests. 

Mr, Egan said in part that “Modern day writers 
are accustomed to point out that all the modern day 
ills of our social system found their origin in the 
fact that there are steam engines; that all the problems 
of our present day civilization came into being since 
1765, when the steam engine was invented. The 
theory is that prior to that time labor was not con- 
centrated about the machines of great factories but 
was distributed among the homes. 


“We, however, have the steam engine, and I am 
glad of it if for no other reason than that it has given 


us a distinct type of citizen, the engineer. Engineers 
contribute to the excellence rather than the delin- 
quency of their day and generation, and men who do 
that justify their existence.” 

Mr. McGrath’s speech was upon “Aims and Ob- 
jects” and gave a brief history of the organization, 
from its first meeting 30 years ago up to the present 
time. 


The second day of the convention opened with a 


business session in the grill room at 9 o’clock, and 
matters pertaining to the wellfare of the state organ- 
ization were considered at this time. The “license” 
question was given more attention than any other and 
it seemed to be the consensus of opinion that the 
members were favorable to legislation requiring all 
engineers to be able to pass a required ‘test. 

Following the business session, Adolph Shane, 
Highland Park, Des Moines, Dean of Engineering in 
that institution, read a paper on the testing of power 
plants. He treated the subject in a practical manner, 
giving methods which were adaptable by the engineer 
in the plant, and his paper was listened to with con- 
siderable interest and appreciation by the audience. 

A business session in the afternoon was followed 
by a paper which had been prepared by C. A. Orr, 
chief engineer of the Morrill Packing Co., of Ottumwa, 
who was unable to be present and was read by a sub- 
stitute. The subject of this paper was “The Burning 
of Iowa Coal,” and the methods and suggestions which 
he gave were of practical value to power plant engi- 
neers. 

Delegates and supplymen spent the rest of the 
afternoon as guests of the Riley Pennsylvania Oil Co., 
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at the baseball game between Burlington and Cedar 
Rapids. The evening was spent in the Exhibit Hall 
where the supply men took pleasure in demonstrating 
their various devices. 

As guests of the Murray Iron Works Co., The En- 
gineers’ Ass’n. and the Central States Exhibitors’ 
Ass’n., spent the last day of the convention in a trip 
on the steamer St. Paul to Keokuk and return. The 
trip itself on the beautiful Mississippi, with its pic- 
turesque scenery, would have been a fitting close for 
the 3-day convention, but at Keokuk the delegates saw 
what will be the largest water power plant in the world 
and were given an automobile ride to the dam and 
over the power site, and escorted through the entire 
works. 

On the return trip a business session of the organ- 
ization was held upon the boat at which time reports 
were heard from the various committees, and speeches 
for the good of the order were given by prominent 
members of the state and national associations. The 
place for the convention in 1914 was selected as Des 
Moines, and the officers for the coming year were 
elected as follows: 

President, John DeVine of Des Moines; vice-presi- 
dent, J. A. Goddard of Clinton; secretary, Abner Davis 
of Cedar Rapids; treasurer, Robt. Mullin, of Marshall- 
town; conductor, W. E. Bussler of Waterloo; door- 
keeper, A. Gilbert of Keokuk; state deputy, F. E. New- 
kirk of Sioux City. 

The installation of the officers was then conducted 
by National Secretary Raven. . 

As previously stated, the Central States Exhibitors’ 
Ass’n., had charge of the exhibition of power plant 
equipment in the Banquet Hall of the Hotel Burling- 
ton during the 3 days the engineers were in session. 
The exhibit was open to the public and everybody was 
given an opportunity to examine various supplies and 
get acquainted with the men in charge. Following is 
a list of the firms which had exhibits in the hall and 
their representatives: 

- Anchor Packing Co., Philadelphia, Pa., W. E. Elp- 
bick; The Wm. Powell Co., Cincinnati, O., M. F. 
Brenner; Greene, Tweed & Co., New York, N. Y., A. 
J. Richardson; Lunkenheimer Co., Cincinnati, O., H. 
A. Burdorf; Crandall Packing Co., Chicago, Ills., A. J. 


_ Page; V. D. Anderson Co., Cleveland, O., H. H. Van 


Derzee; C. E. Squires Co., Cleveland, O., J. G. Boyer; 
Hawk-Eye Compound Co., Chicago, Ills., R. M. Roch- 
fort; Garlock Packing Co., Chicago, Ills., Geo. Barnes ; 
Jenkins Bros., Chicago, Ills., J. H. Williams; Osborne 
Valve & Joint Co., Chicago, Ills., W. L. Osborne; U. 
S. Graphite Co., Saginaw, Mich., W. G. Thompson ; 
‘Practical Engineer,” Chicago, IIl., C. S. Clarke; Dear- 
born Chemical Co., Chicago, Ills., Mr. Stubbs, W. A. 
Converse, F. C. Gibbs, and O. E. Poole; Valvoline Oil 
Co., Chicago, Ill., H. E. Long; Viscosity Oil Co., 
Chicago, Ills, G. E. Abbott and W. T. Nicholson ; 
Murray Iron Works Co., Burlington, Ia., M. E. Finck 
and H. M. Jones; Standard Oil Co., F. M. Richardson 
and J. E. Storer; Penn Oil & Supply Co.; Western 
Boiler Compound & Chemical Co., Kansas City, Mo., 
F. J. Deady; Stewart & Hayden Co., Burlington, Ia., 
Mr. Driscoll; H. W. Johns-Manville Co., Milwaukee, 
Wisc., A. G. Pickett; Geo. B. Carpenter Co., Chicago, 
Ill., General Western Agents Peerless Rubber Mfg. 
Co., C. A. Elliott; Riley Pennsylvania Oil Co., Burt- 
ington, Ia., J. V. Riley; The Schaeffer & Budenburg 
Mfg. Co., Chicago & New York, W. H. Shenton; 
National Engineer, Chicago, ‘Ills., R. W. Larkin. 
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License Law at Last and a Big Convention to Celebrate It at Newark, N. J. 


Jersey State Association of the National Asso- 
ciation of Stationary Engineers was held at New- 
ark, May 22 to 25, with 68 delegates present from 
the different branch associations in the state. Com- 
mencing Saturday, May 24, business sessions were 
held at the headquarters of local branch Newark No. 
3, on Market Street. 
During the first session, emblematic jewels were 
presented to Past Presidents William H. Cronley, of 
Jersey City, John MacMorran and William V. Barr, 
both of Newark, and F. W. Johnson, in appreciation 
of their efforts in behalf of the State Association. 
Committees were appointed and the meeting ad- 
journed. 


Te twenty-second annual convention of the New 
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At a later meeting on May 25 the License Law 
Committee reported that by the cooperation of the 
International Union of Stationary Engineers, the 


American Order of Steam Engineers and the Fire- - 


men’s Union, with the National Association, a state 
license law had been passed and would take effect on 
July 1st. The provisions are as follows: 

Expenses in securing the passage of the law were 
met partly by a per capita tax and partly by voluntary 
contributions, 

In accordance with recommendations of the presi- 
dent, a license committee of 3 is to be appointed to 
act with the national committee on legislation. Also 
an educational committee is to take up with the cor- 
responding national committee a course of lectures 
and lessons and to prepare a circular giving dates and 
subjects so that neighboring associations may take 
advantage of each others meetings. 


THE 





Interesting features of the session were the address 
by Mrs. Parrison on the work of the Ladies’ Auxiliary 
in caring for disabled members of the N. A. S. E., 
and the talk by National Vice-President Jas. R. Coe, 
who urged activity in getting new members and that 
engineers write to advertisers for information and 
read the advertising pages for the new ideas to be 
found there. He reported 220 branch associations in 
16 state organizations with 14,346 members, and 50 
associations with 1520 members, not in the state or- 
ganizations. 

Presentation was made to the New Jersey Associa- 
tion of the pen with which the governor signed the 
license law, and it was ordered framed with the state 
association charter. 
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NEW JERSEY STATE CONVENTION 


New Officers 


THE following officers were elected for the ensuing 

year: President, John T. Jenkinson, Paterson; 
vice-president, Chas. W. Sumner, Jersey City; secre- 
tary, John J. Reddy, Jersey City; treasurer, T. A. 
Brown, Newark; conductor, James S. Heath, Eliza- 
beth; and doorkeeper, Thomas McNamara, Paterson. 
The retiring president, Martin J. Hickey, was recom- 
mended to the national president as state deputy. It 
was voted to hold the next convention at Jersey City, 
June 6 and 7, 1914. 

The convention was brought to a close by the an- 
nual banquet at Hotel Continental on May 25th, which 
was attended by about 250 members and guests. Past 
National President, William J. Reynolds, acted as 
toastmaster, and addresses were made by Mayor Haus- 
sling of Newark, President John H. Donnelly of the 
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Newark City Council, Supreme Court Justice Robert 
Carey, James R. Coe, Martin J. Hickey, and others. 

Throughout the convention a mechanical exposi- 
tion was held at the Palace Ballroom, on Washington 
St., in charge of the following committee: W. M. Vree- 
land, C. W. Kautzman, E. W. Sears, and C. L. Bailey. 
The exhibit was open daily, from 10 a. m, to 10 p. m 
with free admission to the public, well arranged musi- 
cal programs being rendered during afternoon and 
evening. 

Exhibits 


ABOUT 100 booths were occupied, the extent of the 
exhibition and the beauty of arrangement and 
decorations being shown in the view herewith: 


Clear Cascades of oil were shown flowing from the Bowser Oil Fil- 
tration and Circulating System at the booth of S. F. Bowser & Co. 

R. Babbit and G. B. Kamps supervised the guessing as to the rate 
of feed. 

Hills-McCanna force feed pumps showed how to make lubrication sure 


and positive. 
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FIG, 2. 


T. M. 8S. is a new one; a method of feeding graphite with oil so 
that it gets there. The Modern System was shown by S. Sonneborn 
Sons, Inc., of New York. represented by Wm. A. Schatz, Wm. Hempstead 
and "Harold Hoskins, 

The pink stripes make it plain just where the water level is in the 
gage glass exhibited with other specialties by David C. Seymour. 

Wire and Rope for every purpose from submarine cable to annun- 
ciator wire was the slogan of the Hazard Mfg. Co. represented by 
Geo. D. Wicks. 

See’em shake at the booth of Chas. T. Coe Co., where sectional 
grates, rocking and dumping with variable air space sections were shown 
by Chas. T. Coe and Frank OC. Coe. 

Texaco; if you read the magazines you know that’s oils, and made 
by The Texas Co, for motors, engines and other machinery. F. W. 
Steadman and A. A. Stagg told why. 

3Ps means Daniels expansion packing and Ebonite is its side partner 
in sheet packing; made by the Quaker City Rubber Co., and exhibited 
by Macknett and Doremus, Newark agents, having A. K. Wilcox and 
W. F. Saxton in attendance. 

Valves: Victor gate, regrinding, Renewo. Also oil cups, oil putnps, 
whistles, cocks, in fact, any brass specialty was to be found at the 
flashing sign of The Lunkenheimer Co., with W. A. Reynolds and Frank 
Hyatt in charge. 

Whoever heard of returning a pin? But re-turning crankpins and 
reboring cylinders is an important item and D. Hitchner, Wm. 
Luckensmeyer and H. D. Griffith showed in the exhibit of H. B. Under- 
wood & Co. how they do it. 

Coupling up with friction clutches or compression couplings was 
illustrated in the booth o rown Co. 

C. C. pressure regulators and Cranetilt traps were the special feature 
of the Crane Co.’s booth, the background being globe and gate valves 
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in iron. steel and brass, pipe bends and separators. FE. Sink arranged 
the exhibit and was assisted by Messrs. Ackerman, Voelter, Cole, Murphy, 
and Raymond, with F. G. Harris in charge. 

What a breeze! from the turbo blower of the Coppus Engineering and 
Equipment Co., represented by L. R. Merritt. A high-speed turbine 
driving direct a propeller fan, the thrusts balanced, and steam exhausted 
to the ashpit. 

The Engineers’ Blue Club, 
dinners and good fellowship. Nuf Ced. 

Keep clean those tubes, when it’s so easy to do so, 
S. L. van Ameringen of the Diamond Power Specialty Co. 
Diamond soot, blowers for all types of boilers. 

The Armstrong Line of covering included Nonpareil for refrigeration, 
high or low pressure and was shown in detail at the Armstrong Cork 
Co.’s space by J. E. Prentis, F. D. Brown, Wm. H. DeMott and C. H. 
Senter. 

How to lace belts quickly and strong was the purpose of the exhibit 
of Clipper belt lacers in operation. These machines are made by the 
Clipper Belt Lacer Co. and were exhibited by H. V. Bishop for Ludlow 
and Squeer. 

Jenarco sheet packing, Jenkins valves and valve discs, gage glasses, 
gaskets and other specialties were found at the booth of Jenkins Bros., 
with Frank Martin, F. J. Murphy and Chas. Stallings as demonstrators. 

900 white sheet asbestos packing and other Garlock brands with 
the caliper and scale trade-mark were shown by E. C. Horne and W. S. 
Elberson of the Garlock Packing Co. 

The Palms, where the Dearborn Chemical Co, kept open house, were 
in charge of J. W. Wilson and S. H. Opdyke, who explained the why 
of Boiler Feed Water Treatment. 


covering New Jersey, and famous for its 


as shown by 
with the 


IN THE EXHIBIT HALL AT NEWARK 


Soak it for every belt’s guaranteed and the soaking doesn’t harm 
Dick belts, as proved in the tank by R. & J. Dick, Ltd., represented by 
G. H. Wright. 

Fibrous babbit, the shredded wheat—a full breakfast for any stuffing 
box—was shown for the Buhne Metal Packing Co. by C. L. Johnson. 

It was a ‘‘question of quality’’ that produced the Webco unions with 
malleable body and nickel-bronze seat rings as shown by F, B. Potterton. 

De New Model D Anderson steam traps with strainer inlet, counter- 
balanced, reinforced float and all parts outside was just the pride of 
H. S. Meacham at the booth of the V. D. Anderson Co. The Engine 
Room Filter was another attraction. 

Heating of Water and purifying of steam and water were the special 
features of the Griscom-Russell Co.’s exhibit where Reilly multicoil heat- 
ers, and Stratton and Bundy separators were shown by D. M. Updike 
and E. H. G. Dillon. 

Gargoyle, Mobiloil and Polarine were familiar names found at the 
palm booth of the Standard Oil Co. 

Any old or new thing of rubber is included in the product of the 
Peerless Rubber Co. Rainbow packings, Eclipse gaskets. Perfected 
woven hose and Success diagonal are some of the most prominent 
names. Edgar Weaver, Chas. Heintzmann and Harry Reis were in 
charge. 

Firo for superheated steam; Ruby, the red sheet; Indestructible, the 
white sheet and Turxo, the twist packing for globe and angle valves, 
were some of the brands shown by F. N. Anderson and E. J, Flynn for 
the New York Belting and Packing Co. 

Victors regulate always and everything, temperature, pressure, draft 
or whatever; and Victor devices are made and regulated by the i 
Regulator Co., represented by J. E. Miller, V. F. Davis and 
Davis, Jr. 

Samples of automobile, engine and cylinder oils and greases, as made 
by the American Oil and Supply Co. were shown by H. G. Snyder. 
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Representing Power were F. R. Low, S. W. Anness, E. J. Fyffe and 

W. Armour. 

Wm. J. Norman and Chas. Hicks showed the Norbene oils and greases 
for the Norben Oil & Supply Co. 

Cutting and threading pipe easily with portable machines Nos. 1 and 
2 was demonstrated by the Toledo Pipe Threading Machine Co. 

Morehead traps, both return and tilting and how they take the place 
of pumps, was explained by Messrs, J. G. G. Ross and Jos. M. Taggart 
of Ross & Taggart. 

Crandall packing of all sorts, pump valves and hose as made by 
the Crandall Packing Co. were exhibited by Wm. Cashell and Joseph Coll. 

Packings. Vesuvius sheet, N. B. O. sheet, round gaskets, square and 
cushion spirals made up the display of the Home Rubber Co. 

For all uses there were suitable greases at the home of the Phila- 
delphia Grease Mfg. Co., where Richard D. Jackson and Horace A. 
Smith were in charge. Also compression grease cups for automatic 
feeding were shown. 

Lagonda Mfg. Co. showed its complete line of steam specialties, in- 
cluding Weinland tube cleaners, Lagonda multiple strainers and Lagonda 
non-return stop valves. M. O. Lewis was the representative. 

A Cinch expansion bolt, which gets a lead moulded grip all around 
the hole, and fits and holds either straight or reverse tapered holes was 
demonstrated for the Cinch Expansion Bolt and Engineering Co. by 

R. Field and Mr. Brush. 

Noark fuses, R. & M. fans and a large line of electrical specialties 
were shown by the Newark Electrical Supply Co. 

A multitude of products was, as always, found in the display of the 
H. W. Johns-Manville Co. Among these were Permanite black sheet 
packing ‘‘for all your worst joints,’’ J. M. Sea rings. Kearsarge as- 
bestos metallic sheet, J. M. Metallic combination hose and No. 81 
cement. Wellington C. Powell was in charge. 

The red Keystone on the blue cans made a striking feature in the 
exhibit of the Keystone Lubricating Co., who showed greases of all 
consistencies for all uses. Wm. F. Beitler, J. S. Walters and J. M. 
Potts were the ‘‘greasers.’’ 

Palmetto for steam and Manhattan for hydraulic machinery were 
thé ckings of Greene. Tweed & Co., who also showed the Favorite 
ratchét wrench, Geo. R. Starrs in charge. 

pressed steel pulleys, Firma gage glasses, Albany grease, 
Lunkenheimer specialties, Dodge transmission machinery were found 
— the. specialties displayed by Ludlow & Squiers, agents and con- 
ractors. 


Pitts and Kitts, eastern agents for the Perolin Co., of America, ~ 


showed samples of the scale removed from a boiler of S. L. Moore and 
fons Corp:, supposed to be clean after 9 days treatment with Perolin. 
At the same exhibit was shown the Everlasting blowoff valve. Wm. Pitts 
and Willard Kitts, Jr.. were the hosts. 

It stops the engine in emergencies, for that’s as a good stop should. 
The Strong stop and other Strong specialties were shown by the 
Strong, Carlisle and Hammond OCo., whose representatives were A. B. 
Pinney, O. L. Pinney and L. W. Pinney. Macit set screws were & 
novelty which attracted much attention because of their strength and 
non jamming of the end. 

From gages to water meters, a full line of instruments for the 
power plant including a OO2 recorder was shown for the Precision 
Instrument Oo. by F. D. Harger. 

“ a parts, repairs and windings made up the exhibit of I. R. 
elson. 

3 Vulcan soot cleaners, Hill pump valves, the Hays flue gas analysis 

instrument and Morehead traps were shown by Chas. W. Hoffman. 

Safety valves, recording gages, gage testers, blowoff cocks and other 
brass goods made by the Ashton Valve Co. were explained and ad- 
vocated by Chas. W. Buckelew and ©. W. Ulrick; and the new Ashton 
non-splashing bubbling fountain was demonstrated. 

Your correct weight was quickly given by the Fairbanks dial scale— 
no springs—shown with other Fairbanks apparatus and tools made 
by The Fairbanks Co. and in charge of W. F. Henley, Wm. Holt, H. 
Knowlton and ©. Conklin. 

Waterproof qualities of Couse & Bolten’s leather belting were demon- 
strated by M. J. Bolten and R. S. Furman who had on exhibit also a 
section of a 3-ply belt to transmit 200 hp. 

Belmont packings in braided, stitched. spiral, diagonal and sheet 
were shown by G. °W. Stewart in charge of the booth of Clement 
Restein Co. 

White Star valves and other brass specialties made by the Wm. 
Powell Co. made up the display of the H, Mueller Mfg. Oo., with J. 
G. Zolleis in charge. 

Homestead valves and blowoff cocks and Squires specialties were 
shown by the New York agent F. Boyle. 

M. M. M. is a common abbreviation in the steam field for 
Manning, Maxwell & Moore whose line of Hancock inspirators, Metro- 
politan injectors, Consolidated safety valves, Ashcroft gages, and plani- 
meters, Tabor indicators, etc., was demonstrated by G. R. Brown, Jr., 
W. P. Bradbury, and W. R. Van Nortwick. 

At the sign of the ‘‘Don’t Worry Club’’ the yellow label of Albany 
Grease was in brilliant evidence where J. W. Bluhm of Adam Cook’s 
Sons told why. 

How it works was the argument of the model Squires steam trap, 
working on air pressure with no leakage at the place of the C. E. 
Squires Co. F. P, Gibson said, ‘‘It speaks for itself.’’ 

From Mexico came the graphite used in Mexican cup grease and 
Mexican boiler graphite which with results secured by its use was shown 
by the U. 8S. Graphite Co. Messrs. W. Seeley. ©, Ed. Peterson 
and A. L. McLean told how the graphite does its work. 

Direct and alternating current motors with bulletins describing 
other electrical apparatus and systems and photographs of installations 
made up the display of the Crocker-Wheeler Oo, and details were fur- 
nished by W. L. Schoonover, H. S. Glaseby, L. E. Ogden, and Mr. 
Barrow. 

The Twentieth Century Corliss engine with Franklin valve gear suited 
to operate at 150 to 200 r.p.m. was shown in operation’ by a full sized 
model of the gear and cylinder by Hewes & Phillips. 

A new system of automatic vacuum return steam traps to replace 
pumps on low pressure heating systems was exhibited by J. R. Banks. 

levator lubricants and the cabinet of controller parts for con- 
venience of engineers made up the exhibit of the Otis Elevator Co., and 
bulletins showed the elevator service maintained in different cities. 
A new feature of transportation was the inclined elevator for short 
lifts and heavy loading, the gravity packing conveyor for lowering 
by means of a spiral chute, and the dock conveyor for steamship ‘load- 
ing and unloading. The exhibit was in charge of A, L. Starkweather, 
John Keenan, Jos. C. Graves and Jos. W. Greaves. 
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Rope specialties and the uses of rope were demonstrated by samples 
and photographs in the booth of John A. Roeblings’ Sons Co., by its 
representative, John A. Troescher. 

Curtis regulators and steam specialties and the Watts boiler feed 
regulator were exhibited in the display of Boig & Hill represented by 
W. W. Boig, W. T. Hill, Jos. Meyer and Fred L. Burnham. 

Boiler waters analysed and lubricants, elevator compounds and 
boiler compounds, specially prepared. were the watch words in the 
exhibit of W. B. McVicker Co., in charge of A. T. Camden. 

Cartridge fuses that can be quickly renewed and are approved by 
the Underwriters, were shown by the Economy Fuse & Mfg. Co., in 
capacities from 8 to 600 amperes for 250 and 600 volts. The representa- 
tives in charge were Tom Yaxley, F, A. Buker, B. H. Mallory, ©. F. 
Alberson and E. B. Mallory. 

Davidson Pump & Condenser Co. exhibited a line of Cochrane 
heaters and separators and showed blueprints of the Davidson pumps. 

The specialties exhibited by Crane & Milligan included Dixon 
Graphite Greases, Jenkins valves, Beaver Die Stocks, the Lea Recorder 
for measuring water amd a line of Manning, Maxwell & Moore specialties 
and Lunkenheimer brass goods. 

Armor boiler furnace equipment for arches and fire brick for hard 
service were displayed by the Greenpoint Fire Brick Co., in charge 
of E. DeVoe. 

‘*One-half pound’’ treats one ton of hard or soft coal and saves half 
the coal’’ was the statement made by the United Coal Savers Associa- 
tion. They did not make an actual demonstration of the saving. _ 

In the exhibit of the Mutual Supply Co., steel mixture fire brick 
and the steam specialties of Jenkins Bros., made up the display in 
charge of CO. L. Bailey. ; 

Durabla products including gage glasses, packings, gaskets and 
valve disks were exhibited by J. A. Carson for the Durabla Mfg. Co. 

The clearness of its cylinder and engine oils was made plain by 
the National Oil & Supply Co., by illuminated flasks of their oils which 
are known as the Defiance brand. : , 

Flexible Metallic Hose for all uses from % in. up to 4 in., was 
shown by E. L. Heilprin for the United Metal Hose Co. This product 
is double wall interlocking spirals of copper or steel. y 

McLeod & Henry showed a model boiler setting with steel mixture 
arch and furnace and Foote back arch, in charge of F. V. Tuthill and 
John H. Foote, Jr, 


ILLINOIS ENGINEERS AT 
ROCKFORD 


Ninth Annual Meeting Held May 28, 29 and 30 


HE engineers of the State of Illinois were pleas- 

antly entertained during 3 days’ convention, from 

May 28 to 30, at Rockford by the local engineers 

and business men of Rockford. Headquarters 
were made at the Nelson Hotel, and the Convention 
and Exhibit Hall were in the Armory. The convention 
was opened at 1 o’clock Wednesday afternoon, when 
Mayor W. W. Bennett made an address of welcome 
which was responded to by John F. McGrath, national 
president. Other speeches were made by F. E. Car- 
penter of the Police and Fire Commission; F. W. 
Raven, national secretary; John W. Lane, editor of 
the National Engineer, and W. L. Osborne, president 
of the Central States Exhibitors’ Association. 

The evening session was held in the exhibit hall 
where an entertainment was given by the exhibitors’ 
association consisting of songs, speeches and music 
by Stevens’ Orchestra. 


Day of Pleasure 
THE second day of the convention was given over 
to entertainment, following a short executive ses- 
sion at 9 o’clock in the morning, at which time the 
matter of state license for engineers was discussed, 
when it was decided to keep up the fight to secure 
such a license from the Legislature. 

As guests of Rockford men, the visiting delegates 
were given a 40-mile auto ride about the city. During 
this trip the visitors were shown the birthplace of mod- 
ern baseball, the hall where the G. A. R. as an organiza- 
tion was formed, and many other points of interest 
about the city, including the factories, parks and 
residential districts. 

In the afternoon the steamer Illinois was loaded 
with delegates and friends who rode several miles up 
the river and there a contest was held between the 
ball players of the engineers and the exhibitors for a 
silver cup as.a trophy. The result of this was 8 to 3 
in favor of the engineers, who will keep the cup for 
another year. 
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On the return trip a luncheon was served by the 
engineers, which satisfied the demands of the inner 
man, 

Smoke Prevention 


HE educational feature of the convention was an 

illustrated lecture by Osborne Monnett, Chief Smoke 
Inspector of Chicago, whose subject was “Smoke Pre- 
vention.” He stated that in general where water tube 
boilers are installed there is plenty of space, and as a 
result little difficulty is encountered in abating smoke. 
The return tubular boiler, however, is chosen largely 
because of the limited amount of space which is avail- 
able and for this reason considerable study and plan- 
ning must be done in order to prevent the furnaces 
from forming smoke. 

The ratio of grate area to heating.surface is the 
most important problem and for good practice, where 
Illinois coal is burned, this should be 1 to 35, to 1 to 
45, with an average of about 1 to 40 for return tubular 
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smokeless combustion is desired, and that for proper 
combustion there should be a draft of 0.22 in. over the 
fire in hand-fired furnaces. 

Common faults encountered .in the breeching to 
boilers are that they are too small, too long, have 
too many turns and sometimes dips. Breeching should 
be as short and direct as possible, the ratio for the 
area of the breeching to the grate surface should be 
as 1 to 414. This allows for a speed of the gases of 
25 ft. per second with the boiler overloaded. 

In the accompanying table are given the stack di- 
mensions for various sizes of horizontal return tubular 
boilers as recommended for use in Chicago. These 
heights are greater than ordinarily used in order to 
secure capacity, the problem having been presented 
to the Smoke Department not only to eliminate smoke, 
but to keep up capacity at the same time. 

This table applies only when the boilers are con- 
nected to the stack by a straight run of breeching 
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boilers. The grate area is usually too small and for 
this reason the fires must be worked too frequently, 
thus causing them to smoke often and frequently 
excessively. He recommends the installation of some 
form of rocking or shaking grate and that the area 
above the bridge wall be not less than 25 per cent of 
the grate surface, alsq that the combustion chamber 
be kept clean down to the floor line. 

The height of the boiler above the grate is an im- 
portant consideration and while former practice was 
from 22 to 24 in., the standard adopted by the Smoke 
Inspection Department for boilers of 60 to 72 in., in 
diameter is 36 in. between the grate and boiler. Many 
furnaces which smoke have not sufficient gas space 
back of the boiler and this dimension should be taken 
into consideration when smokeless combustion is de- 
sired. 

Another defect in the boiler settings frequently 
encountered is the restricted opening from the boiler 
shell to the uptake to the breeching, the method now 
adopted for relieving this situation is to cut off a 
portion of the end of the shell and increasing the size 
of the uptake, thus making sufficient smoke area to 
carry the gases off without a great amount of friction. 
He recommends that 25 per cent additional space over 
the area of the tubes be allowed in the uptake where 


which has fully aS much area as the stack and in which 
long, narrow cross sections and sudden changes of 
sections or drop in breeching are avoided. 


STACK DIMENSIONS FOR H. R. T, BOILERS 





Size of NUMBERS OF BOILERS ON STACK 

Boiler One Two Tree Four 

! - 

48x14 214x 90 30 x100 37 x110 424x120 | 34-34-in. tubes 

54x16 344x105 49 x125 | 34-4 -in. tubes 

60x16 40 x110 57 x130 3-4 -in. tubes 

434x120 61 x140 -in. tubes 

494x130 604x140 70 x150 -in. tubes 
394x130 56 x140 68 x150 784x160 -in. tubes 











. Monnett then related the history of hand-fired 
boilers showing the ordinary dutch oven types, stat- 
ing that these have become obsolete in Chicago at the 
present time, Experimenting with baffles, has shown 
that the double arch bridge wall gives excellent satis- 
faction for smokeless combustion. A steam jet is 
sometimes placed in the furnace front which is recom- 
mended for use after firing only. 

Horizontal water-tube boiler settings with vertical 
baffles and ordinary hand fired furnaces have given 
considerable trouble in producing smoke, and have 
therefore, been ruled out in Chicago. When a setting 
of this construction is éncountered, the baffles are 
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changed to the horizontal position, using tee tiles 
over the fire and box tiles over the combustion cham- 
ber, this arrangement giving the smokeless combus- 
tion desired. 

The most difficult proposition which is met is that 
of mixed fuel consisting of shavings and coal. It has 
been demonstrated that shavings require about half 
the draft that is necessary for coal, and where the 2 
fuels are used together, proper regulation of draft is 
a most difficult proposition for the fireman. One of 
the most common mixed fuel furnaces is the full ex- 
tension dutch oven with horizontal baffles, these being 
of the box tile type enclosing the tubes over the fire. 
A furnace which has met with considerable success 
in the’burning of refuse under water tube boilers is of 
the hand fired type using box tile over the grates and 
mixing baffles in the combustion chamber. Mr. Mon- 
nett then showed a number of illustrations of other 
successful furnaces for smokeless combustion. 

At 9 o'clock Friday morning an executive session 
was held at which time officers for the coming year 
were elected as follows: President, E. W. Hill of Rock 
Island; vice-president, Fred G. Waller of Peoria; sec- 
retary-treasurer, Gus. Anderson, Chicago; state dep- 
uty, Henry Misostow, Chicago. The meeting place 
for next year was chosen as Peoria. 


The Exhibit 


URING the time the convention was being held, 

the Central States Exhibitors’ Association occupied 
the Armory, with an exhibit of power plant apparatus 
and equipment. 

Hawkeye Compound Co., of Chicago, distributed 
souvenirs and literature explaining the value of Hawk- 
eye Compound, the firm being represented by R. M. 
Rochfort, and Theo. Brommenschenkel. 

Osborne Valve & Joint Co., exhibited the NoKut 
protected seat valves, and the special features of the 
steam, hydraulic, air, ammonia and other valves and 
joints were explained by W. L. Osborne. 

John A. Roeblings’ Sons of Chicago was repre- 
sented by Mr. Hinterberg. 

The White Star Refining Co., of Detroit, Mich., 
made the way easy with its Detroit Greases, the value 
of which was shown by Silas Cook. 

The V. D. Anderson Co., of Cleveland, O., had an 
interesting display of Model D Steam traps complete 
and in sections, and showed the construction of the 
floats used in these traps, Chas. H. Fiske being the 
representative. 

American Steam Gauge & Valve Mfg. Co., showed 
the use of the American dead weight gage tester and 
also had on exhibit the American Thompson improved 
indicator, Ellison draft gage, recording and indicating 
pressure gages, American H,O grease extracting feed 
water filter, whistles, valves, etc. C. C. Kilander was 
the representative in charge. 

Viscosity Oil Co., of Chicago had an interesting 
display of oils, greases, oil pumps, etc., the value of 
which was explained by Frank Travers, Sr., and Geo. 
Abbott. 

Power was represented by A. R. Maujer and Mr. 
Jeanson. 

R. J. Bryhn of Rockford, IIl., displayed oils, greases 
and candles made in the “Forest City,” and was aided 
in the exhibit by N. Kelley. : 

Woodward Governor Co., exhibited a working 
model of a water wheel governor which was extremely 
interesting to those in charge of hydraulic plants. E. 
E. Woodward demonstrated the value of this governor. 
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Attwood Vacuum Cleaning Co., Rockford, IIl., 
demonstrated the efficiency of one of its cleaning de- 
vices which was greatly in demand, particularly after 
the automobile ride. Seth B. Attwood was in charge 
of the exhibit. 

Crocker-Wheeler Co. had on exhibit motors, con- 
trol boards and illustrated the use of its motors for 
individual drive on a Rockford Iron Works punching 
machine. 

Joslyn-Chandler Electric Lighting Co., Rockford, 
demonstrated the possibilities of farm lighting by a 
complete outfit including storage batteries, generator 
and lights. W. P. Clawson was the demonstrator. 

Rockford Brass Works exhibited a line of engineer- 
ing supplies including Crane traps, valves and fittings, 
Dixon graphite, Daniel’s PPP packing, wrenches, etc. 
J. P. Adolph had charge of the exhibit. 

National Engineer was represented by John W. 
Lane. ; 

Ferguson & Lange Fdry. Co., of Chicago has re- 
cently placed on the market the Twentieth Century 
smokeless mechanical stoker, the value of which was 
explained by Thos. J. Robinson. 

The Rockford Smoke Preventing Co., ‘exhibited 
the working of its device which is an automatic ar- 
rangement for operating the dampers and steam jet on 
a hand fired furnace. W.C. Beam was the representa- 
tive. 

The Wm. Powell Co., Cincinnati, exhibited a whole 
constellation of “White Stars,” consisting of valves, 
union disc valves, hydraulic valves, also whistles, oil 
cups, hydrostatic lubricators, etc. Chas. Cullen and 
M. F. Brenner had charge of the exhibit. 

Practical Engineer was represented by 
Turner. 

Garlock Packing. Co., Chicago, was represented 
by H. F. Rall, who Ph Biore the use of Garlock 
sheet, rod, hemp, metallic and other packings as well 
as pump disc, gaskets, etc. 

Jenkins Bros. valves and rubber specialties occu- 
pied a booth which was in charge of J. C. Beckerleg. 

The Crandall Packing Co., had a line of packings 
and gaskets as well as C. B. Steam Traps on exhibit, 
and was represented by F. M. Wheeler. 

Dearborn Chemical Co. explained the value of its 
service to engineers by means of literature which was 
distributed by E. P. Poole, O. E. Poole, and Fred S. 
Hickey. 

The Lunkenheimer Co., Cincinnati, displayed a full 
line of brass specialties consisting of oiling devices, 
blowoff valves, also water gages, etc. The above was 
in charge’of C. C. Rodenberg and C. F. Bows.” 

The C. E. Squires Co. was represented by J. G. 
Boyer who explained by means of a working model the 
strong qualities of the Squires’ steam traps. 

The United States Graphite Co., Saginaw, Mich., 
had on exhibit various products of Mexican Graphite 
consisting of lubricants and boiler graphite, also dem- 
onstrated what these products will accomplish in the 
power plant. W. D. Skaden and W. G. Thompson 
represented the company. 

Greene-T weed & Co., had a full line of Palmetto 
packings on exhibit for examination by the engineers, 
the value of which was explained by A. J. Richardson, 
S. R. Beam, W, C. Beam, and M. R. Sullivan. 

Albany Lubricating Co. showed the various grades 
of Albany grease and their uses were explained by A. 
J. Olson who represented the company. 

W. P. Dwyer, Rockford, IIl., had on exhibit a line 
of steam fitters’ and mill supplies. 


m. :&. 





June 15, 1913 


PRACTICAL ENGINEER 


615 


N. D. H. A. CONVENTION, IDIANAPOLIS MAY 27 to 29 


Many Interesting and Instructive Papers on Central Station Heating were the Principal Features of 
the Convention 


T program for the Fifth Annual Convention of 


the National District Heating Association was 

followed out quite completely at its convention 

in Indianapolis, Ind., from May 27 to 29. The 
headquarters were at the Claypool Hotel, where all 
meetings and the exhibit were held. Hot water and 
steam heating experts from all parts of the United 
States were in attendance, and at the opening session 
a report of the Executive Committee was read, recom- 
mending a new plan for membership and new scale 
of fees in order that the income of the organization 
may be enlarged. The Association has grown from 
a membership of 8 5 yr. ago to 300 at the present time, 
and is still increasing as more central station heating 
plants are being installed and the work of the organ- 
ization develops. 

The welcome address was given by Chas. A. Book- 
walter, who discussed the possibilities of the heating 
business. R. D. De Wolf, Rochester, was president 
of the Association and presided at the meetings. The 
reply to Mr. Bookwalter was made by D. L. Gaskill, 
of Greenville, O., secretary-treasurer of the Associa- 
tion. 

In the president’s address, he discussed several 
ways in which the heating industry could be improved, 
and commented on the important problems connected 
with the business. He believed the Association was 
doing much good for the business of all the member- 
ship. 

Steam Meters 


FOLLOWING the appointment of several commit- 

tees, a report of the Committee on Meters, of which 
S. Morgan Bushnell of the Illinois Maintenance Co., 
Chicago, is chairman, was read. 

In this report the committee followed the example 
set by its predecessors and described a number of the 
recently invented and improved meters, among which 
are the Hallwachs steam meter, manufactured by Hall- 
wachs & Co., Germany; the Gebhardt steam meter, 
manufactured by the Steam Appliance Co., Chicago, 
and some additional data on the St. John meter which 
had been described at a previous convention. The com- 
mittee also decided to note some of the defects in pres- 
ent meter construction, to prepare some of the rules 
for the care and maintenance of some of the different 
types of meters, and give an outline of meter depart- 
ment routine in a heating company. Another subject 
taken up by the committee was that of meter vs. flat 
rates for steam service. 

The question of accuracy of steam meters was 
spoken of, and in this connection the committee stated, 
that there appears to be no question but what the 
metering of steam has been found commercially prac- 
ticable, and for heating service can be as accurate as 
the metering of gas or electricity. 

Among the present: defects of meters, C. H. Spieh- 
ler, a member of the committee, mentions the following 
as ‘some of his troubles with the revolving type of 
meter: Bearing trouble, register trouble, and diffi- 
culties of cleaning the drums. 

The committee goes on further as recommending 
the meter basis of charging in preference to flat rates, 
stating that all things considered, more satisfactory 
service can be given, customers may be charged ac- 


cording to the way they use the steam, and the corpor- 
ation be paid according to the service it gives. Other 
conditions which are affected were also discussed in the 
report. 

Topics for Research Work 


EDMUND F. Capron, of Chicago, secretary of the 

the Educational Committee, of which E. Darrow, 
Indianapolis, is chairman, read the report of this com- 
mittee. As an introduction he stated that the com- 
mittee appointed to meet with the committee of the 
American Society of Heating and Ventilating Engi- 
neers, met on March 21, at which time a resolution was 
adopted that the committee formulate a basis -for a 
code pertaining to important points in the installation 
of heating and ventilating plants, which should be 
submitted to the National District Heating Associa- 
tion, with suggestions that they cooperate with the 
American Institute of Architects, American Society of 
Heating and Ventilating Engineers and American So- 
ciety of Mechanical Engineers. In connection with 
this resolution, the committee submitted a code of 
suggestions, the principal subjects of which are as 
follows: : 

No. 1. 
Radiation, direct and indirect. 
ownership and responsibility. 
with or without strainers. No. 5. Economy coils. No. 
6. Insulation. No. % Automatic regulation. No. 8. 
Steam Meters, as to sizes, types, efficiency, reliability, 
allowable for errors and define method of installation. 
No. 9. Weather stripping. No. 10. Notice of alter- 
ations. No. 11. Seals on meters and traps. No. 12. 
Application of patent systems, requirements and re- 
strictions. No. 13. Testing of system. No. 14. 
Temperatures inside and outside. No. 15. Locks on 
service valves. No. 16. Quality of material and guar- 
antee. No. 17. Underground installation. No. 18. 
Humidity. 

Nos. 1, 2, 3, 6, 9, 10, 13, 14, 15, 17, would pertain to 
water as well as steam. 


Station Records 


Pressure, velocity and pipe sizes. No. 2. 
No. 3. Division of 
No. 4. Steam traps 


HE Committee on Station Records consisting of H. 
B. Wetherell, chairman, Peoria, Ill.; A. B. Biggs, 
Detroit, Mich.; and J. E. Davidson, Butte, Mont., then 
presented their report, which was in part as follows: 
—‘“‘Most records in and about central heating com- 
panies arise from the fact that some one ‘wanted to 
know,’ and thought the having of definite information 
on specific matters to which he could not give his own 
attention, a fair exchange for the energy expended. 

“Companies which keep no records, do so ‘either 
because they have not realized their needs and limita- 
tions, or because they are affected with general de- 
bility. With these latter, there is little thought taken 
of their ‘today’ and none of the ‘tomorrow,’ this being 
to them the ‘simple life.’ 

“The importance of getting and keeping facts on 
the company’s operation and existence, both to itself 
and to the industry, at large, varies with its size, its 
growth, its interest and in the larger economics of 
operation and its relation to similar concerns as part 
of the N. D. H. A. There are also, in these enlightened 
days, Public Service Commissions. The object of such 
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a commission is to protect customers and companies 
from themselves and from each other. Such commis- 
sions are rapidly approaching the place where they 
may call upon any heating company to produce facts 
relative to alleged discriminations between its custo- 
mers or between customers and shareholders. 

“There may be many records compiled for which 
there seems to be at least no immediate use, but we 
ought all to be as interested in keeping track of our 
every B.t.u. from coal pile to meter as is the man of 
furniture fame who follows every table leg from tree 
to customer’s premises. Records have often indicated 
ways of increasing output for the dollars input, there- 
by giving a direct opportunity of increasing the total 
of customers’ bills; there have often been times when 
records indicated methods of reducing the dollars input 
without impairing efficiency, so that the change went 
to the increasing of our beloved net revenue.” 

The report then describes a number of the records 
which might be kept in heating plants, giving their 
value, and the following is a summary of the most 
useful records: 

1. Monthly and yearly cost report on all branches 
of operation:—Thousands of pounds of steam sold. 
Tons coal consumed, price per ton and total fuel cost. 
Labor cost. Total operating cost. Operating cost per 
thousand pounds of steam sold. Total maintenance 
cost. Maintenance per thousand pounds of steam sold. 
Production expense per thousand pounds of steam sold. 


2. Monthly report showing:—Amount of steam 
used. Amount of radiation added and cut out. Num- 
ber of feet of mains and service laid. Number of 
meters set and removed. 

3. Meters:—Complete record of all tests and re- 
pairs. 

4. Cubical contents:—Exposed wall and _ glass, 
amount of radiation installed and amount required for 
all buildings connected to mains. 

5. Mains and services installed:—Size, length, 
square feet of heating service and exact location of 
pipes and fittings. 

Hot Water Heating 


DISTRICT Hot Water Heating for Residences” 
was the title of the next paper on the program, 
which was prepared and read by A. C. Rogers, super- 
intendent of the Toledo Railways & Light Co., Toledo, 
Ohio. The introduction to this paper is as follows :— 

“The subject of heating is an absorbing one and 
when we consider the heating question as coupled 
with our homes it becomes such an interesting phase 
that the best is none too good. Simplicity, adequacy 
and economy are 3 essentials. When considering hot 
water heating, the same general principles largely 
govern whether it be an isolated gravity job or a part 
of a district heating system. In taking up this sub- 
ject, the writer has divided it into 5 general heads. 
They are as follows :— 

“First—Circulation: consisting of piping—size and 
runs, covering on exposed places, avoid air pockets 
and traps, proper air vents. 

“Second—Radiation; consisting of full radiation 
and radiation formulas. 

“Third—Placed radiation ; consisting of placing of 
radiators, avoid obstructions—free circulation, paint- 
ing or decorations. 

“Fourth — Water bemppenataes ; temperatures — 
schedules. 

“Fifth—Atmospheric conditions, consisting of hum- 
idity and wind.” 





June 15, 1913 


The writer then takes up the subject in the order 
outlined, giving complete data for a typical installation, 
calculations and formulas necessary for estimating the 
radiation and heat necessary for heating buildings. 

“The Possibilities of Hot Water Heat” was the 
subject of the paper presented by N. M. Argabrite, of 
the Indiana General Service Co., Elwood, Ind. He 
stated that “Hot water heat has many possibilities 
from a financial standpoint, but, of course, many 
things affect the earning power of the plant, among 
which -are :—The way the plant is designed; the way 
it is put together after being designed; the relation 
between the electrical load and the heating load; the 
particular way that your bookkeeper figures your 
profits or keeps your books; the rate charged for heat; 
the method used in figuring radiation; the condition 
of your pipe lines, etc. 

“The way the plant is designed will, of course, 
affect a steam heating plant as well as a hot water 
heating plant up to the point where the coal has been 
turned into steam, and for this reason we will not 
touch upon this subject to that point. The question 
then arises as to how we are going to turn this steam 
into hot water. 

“Some engineers take the exhaust from an engine 
or engines, turn this exhaust into an open heater or 
drum equipped with spill pans, and by splashing the 
return water of the heating system down over these 
pans through the steam they force the circulating water 
to take up the exhaust steam with its heat. 

“Another method is to use a set of small upright 
enclosed heaters with copper or brass tubes, passing 
the steam into the chamber and the circulating water 
through the tubes, allowing the condensate to run out 
through a drain line. 

“An improved method over the first mentioned is 
to exhaust into a jet condenser, thus forcing the water 
to take up the exhaust steam and thus heating the cir- 
culating water, giving often times a very fair vacuum 
on the prime mover. 

“An improved method over the second mentioned 
method is to exhaust the steam from the prime mover 
into an oversized heating condenser, and by circulating 
the heating water through the cooling chamber and by 
using a dry vacuum pump and a hot well pump to ob- 
tain all possible vacuum on the prime mover and to ob- 
tain the condensate for boiler feed. 

“Any one of the 4 above mentioned methods will 
give a different value to the earning capacity of the 
plant and their money making value is the inverse 
from the order named. 

“The argument might be raised that lighting cus- 
tomers are peak load customers, and there would, 
therefore, be relief only for a few hours per day, but 
right here is one of the main advantages of hot water 
heat; namely, that the heat does not pass off immedi- 
ately as with steam. You can stop your pumps in 
the dead of winter for several hours and your custom- 
ers will not suffer. In fact, I had one line off this 
winter from 2 p.m. to 6 p.m. and nobody on the line 
had complained up to 15 minutes of the time we 
resumed service on that line.” 

In the opinion of the writer, the greatest possibil- 
ities in hot water heating lie in improving and bringing 
up to date our present systems, thus increasing our 
earning power, or in making “money-makers” out of 
losing noncondensing electric plants. Among the pos- 
sibilities referred to are the following :—Cleaning out 
some of the wasteful auxiliaries; getting rid of open 
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your plant condensing; installing thermostatic control 
on your consumers; improving your pipe insulation; 
reducing excessive circulating pressures; closing every 
leaky pipe on your system; getting optional power 
contracts with some local power users, who make their 
own power, to use up your live steam from time to 
time; getting connection with some other company, 
such as street railways, to avoid using live steam; and 
many others. 

Mr. Argabrite then showed by calculation what can 
be done in the way of economizing, and closed by 
giving the following advice to his hearers :— 

Look over the pumping question. Run as nearly 
condensing as possible. Save your condensate. Close 
up the leaks. Load up your electric plant to absorb all 
your steam, even at one-half cent per kilowatt. Em- 
ploy an efficiency engineer for about a week and you 
will soon arrive at the greatest possibilities in the hot 
water heating game. 


Boiler Development 


DURING the third session of the convention Wednes- 

day morning, Norman C. Reinicker of the Edison 
Illuminating Co., Detroit, Mich., read a paper on “Re- 
cent Improvements in Boiler Plant Design and Opera- 
tion.” He pointed out that radical changes have been 
made in boiler room practice during the past few years, 
the greatest being the installation of larger boiler units 
than was ever conceived of before. This was followed 
by a long series of elaborate tests, resulting in the find- 
ing of maintained boiler and stoker efficiencies such as 
were not obtained before, and other results favorable 
to large units. 

He states further that “Another change in boiler 
plant practice during the last few years is the perfec- 
tion and general acceptance of the underfeed type of 
stoker for high grade bituminous coals. Practically 
smokeless combustion even with high volatile coals; 
capability of burning high ash coals, and coals with 
tendency to clinker; wide range of capacity on account 
of the use of forced draft; low maintenance cost; and 
low operative cost all make this type of stoker popular. 

“More attention is being paid to coal analysis, and 
long term contracts are often made for coal with a de- 
duction in price when the analysis shows the coal to 
be below a predetermined standard. 

“Power plant operators have learned to appreciate 
the value of krowing the characteristics and possibili- 
ties of their equipment and better plant operation is in 
a great measure due to the perfection of boiler room 
instruments.” 

Mr. Reinicker spoke also of the various accessories 
of the boiler plant, baffling boilers, drafts, etc. 

A discussion on “The Use of Bleeder Turbines” 
by the users was then conducted which brought out 
not only the advantages of this type of turbine but 
also the operating difficulties. 

At the fourth session, held Wednesday afternoon, 
2 papers were read, the subject of the first being ““Com- 
mission Control of Public Utilities,’ by W. D. Gaskill 
of the Ohio Electric Light Association, Grandville, 
Ohio. ; 

In this paper he stated that “the problems met 
with in the management of the utility were compli- 
cated and difficult of solution, and the public was 
totally ignorant of these problems and the methods 
of their solution, but because the utility was a natural 
monopoly, the public demanded a service and rates 
that could not be granted, and when denied, the utility 


heaters and installing heater condensers, thus making and the public stood like armed camps ready to fly at 
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each others’ throats at the first bugle call to battle. 
Such a state of affairs could not lead to good business 
relations between people that had to do business with 
each other. 

“When State Commissioners have been given such 
powers and ample funds to prosecute the work, the 
results have been highly satisfactory to the people; 
but where power for the settling of these controversies 
has been held by the local municipalities, the results 
have been unsatisfactory to all involved. 

“Under intelligent state control, we may expect 
eventually to have all the intricate problems of utility 
management worked out to a standard. This may 
come within a short while, but after nearly all of the 
states have adopted utility control under substantially 
the same line, we may expect such unity of action on 
the part of such bodies as will bring about safe, reason- 
ably profitable and well managed public utilities.” 

The second paper was upon “Appraisal of Heating 
Properties,” by Harold Almert of H. M. Byllesby & 
Co., Chicago, which was followed by a lively discus- 
sion. 

Thursday morning the first paper read was upon 
the subject “Is District Heating Profitable to the 
Central Station?” by C. J. Davidson. It was his 
opinion that the popular idea among customers of the 
heating companies is, that the gross receipts are all 
on the credit side of the ledger, for the simple reason 
that exhaust steam is used and that it is a by-product 
which would otherwise be wasted, and therefore costs 
nothing. On the other hand, it is an equally popular 
opinion among central station men, or has been until 
recently, that there is no money in the heating busi- 
ness, 

He states further that “By far the greatest reason 
for failure (by this is meant the failure to earn divi- 
dends) is an attempt to sell steam or other heating 
service on a flat rate. Much thought has been given 
to the construction of formulas for estimating heating 
requirements, but we have been hopelessly unable to 
determine mathematically how much a window would 
leak without weather strips; how warm an invalid 
may want a room, or how often the occupant will 
open the windows in preference to shutting off the 
steam.” 

In his opinion, if the business is lighting only, and 
you have little or no day load, the condition for central 
station heating is unfavorable. If you are operating 
a noncondensing plant, and you can sell practically 
all the exhaust steam and you do not have to make up 
your heating requirements with a large amount of high 
pressure steam, the proposition is feasible. But if the 
heating system requires you to work against consider- 
able back pressure, the respective loads are such that 
you make up from the boiler direct part of the time, 
and waste a portion of the exhaust at other times, the 
problem requires careful calculation. 

An illustrated lecture was then presented by H. 

W. Prentis, Jr., of the Armstrong Cork Co., Pitts- 
burgh, Pa., on “Insulation,” which was followed by 
considerable discussion of the subject. 
_ Edward L. Wilder, of the Rochester Railway & 
Light Co., Rochester, N. Y., then read a paper on 
“Operating Economies in Heating Large Factory 
3uildings.” In studying the operation of heating sys- 
tems, he says that the installation of. recording ther- 
mometers has been found very useful, and his recom- 
mendations for the operation of particular systems 
have been largely based on the knowledge obtained 
from a study of recording thermometer charts. 
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He then cited 2 cases which had received his 
special attention, giving the prevailing conditions and 
recommendations for bettering the service, which re- 
sulted in marked economy. 


The entertainment features of the convention were 
enjoyed during the evenings, that on May 27 being a 
“Get Together Party” at the Hume-Mansur Roof Gar- 
den; in the afternoon on Wednesday a theatre party 
was given for the ladies; Wednesday evening a party 
at the Hume-Mansur Roof Garden, consisted of vaude- 
ville entertainment and buffet luncheon; Thursday 
afternoon was enjoyed automobile riding and as guests 
of the Indianapolis Country Club. Many of the dele- 
gates remained over to witness the automobile races 
which started on Friday. 

Officers elected for the ensuing year are :—Presi- 
dent, S. Morgan Bushnell of Chicago; first vice-presi- 
dent, Eleazor Darrow of Indianapolis; second vice- 
president, H. R. Wetherell of Peoria, Ill.; third vice- 
president, D. S. Boyden of Boston, and secretary-treas- 
urer, D. L. Gaskill of Greenville, O. The executive 
committee is composed of C. F. Oehlman, of Denver; 
W. A. Wolls of Columbus, O.; and R. D. DeWolf of 
Rochester, N. Y., the retiring president. 


The following is a list of the delegates who at- 
tended the convention :— 


Gaskill, D. L., Sec’y., Greenville, O. Greenville Elec. Light 
& Power Co. 

Smith, H. B. Jr., Saginaw, Mich. Michigan Pipe Co. 

Graves, R. S., Cincinnati, O. Green Engineering Co. 

Woolley, R. E., Schenectady, N. Y. Green Engineering Co. 

Darrow, E., Indianapolis, Ind. Merchants Heat, Light & 
Power Co. 

Klee, C. F., Indianapolis, Ind. 
Power Co. 

Smith, J. K., Pittsburgh, Pa. 


Merchants Heat, Light & 
Pittsburgh Pipe & Equipment 


Co. 

Wetherell, H. R., Peoria, Ill. Central Illinois Light Co. 

DeWolf, R. D., Rochester, N. Y. Rochester Railway & 
Light Co. 

Rogers, A. C., Toledo, O. Toledo Railway & Light Co. 

Patrick, J. L., Indianapolis, Ind. Armstrong Cork Co. 

Meyerbacher, K. H., Boonville, Ind. Boonville Elec. Light 
& Power Co. 

Budsall, P. D., Indianapolis, Ind. Peoples Light & Heat Co. 

Wensley, R. J., Indianapolis, Ind. Peoples Light & Heat Co. 

Meyer, J. H., Detroit, Mich. V. D. Anderson Co. 

Sur. W. H., Toledo, O. Hardy Paint & Varnish Co. 

Clemens, C. A., Cannelton, Ind. Cannelton Sewer Pipe Co. 

Arens, A. T., Chicago, Ill. Jenkins Bros. 

Redfield, J. V., Detroit, Mich. Central Station Steam Co. 

Owen, W. R., Detroit, Mich. Central Station Steam Co. 

March, R. C., Chicago, Ill. Public Service Co. 

Irwin, O. C., Berlin, Wis. Berlin Public Service Co. 

Oehlman, C. F., Denver, Colo. Denver Gas & Electric Co. 

Wilson, J. H., Cleveland, O. Ric-Wil Underground Pipe 
Covering Co. 

Pearl, W. H., Chicago, IIl. 

Woodworth, H. A., Indianapolis, Ind. 
Light & Power Co. 

Squier, J. W., Indanapolis, Ind. Armstrong Cork Co. 

Boyden, D. S., Boston, Mass. Edison El. Ill. Co. 

Bendure, E. M., Sedalia, Mo. Economy Steam Heating & 
Electric Co. 

Chapman, G. E., Oak Park, Ill. Public Service Co. 

Chew, F. K., New York, N. Y., Metal Worker. 

Green, F. A., Detroit, Mich. Central Station Steam Co. ~ 

Lamond, H. A., Lansing, Mich. Michigan Power Co. 

Bayne, W. O., Chicago, Ill. W. H. Schott Co. 

Smith, G. P. Indianapolis, Ind. Westinghouse. 

Silverthorn, J. C., Evansville, Ind. Evansville Public Service 


Illinois Electric Co. 
Merchants Heat, 


Endicott, T. H., Indianapolis, Ind. Crocker Wheeler Co. 
Gifford, B. T., Chicago, Ill.. American Dist. Steam Co. 
Ilett, Robt., Toledo, O. Valentine Heating Co. 
Vantassel, G. D. B., Chicago, Ill. Power Specialty Co. 
Shaw, L. S., Chicago, Ill. Westinghouse. 

Fuller, J. L., Detroit, Mich. Detroit Lubricator Co. 
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Grambs, W. J., Seattle, W. Puget Sound Traction, Light & 
Power Co. 
Wehr, C. E., Indianapolis, Ind. H. W. Johns-Manville Co. 
Allen, Sherman, Mt. Vernon, Ill. Citizens Gas, Electric & 
Heating Co. 
Williams, R. E., Birmingham, Ala. 
& Power Co. 
Bishop, C. R., No. Tonawanda, N. Y., American Dist. Steam 


Birmingham Ry., Light 


Co 
Johnson, F. L., Columbus, O. Columbus Ry. & Light Co. 
Cadwell, O. H., New York, N. Y. Electric World. 

Tyler, E. B., Pittsburgh, Pa. Tyler Underground Heating 

System. 

Quinan, G. E., Seattle, Wash. Puget Sound Trac., Light & 

Power Co. 

Miers, A. L., Indianapolis, Ind. 

Co. 

Trombley, J. T., Detroit, Mich. Central Heating Co 
Hathorn, M. H., Indianapolis, Ind. Armstrong Cork Co. 
Johns, H. W., Milwaukee, Wis. H. W. Johns-Manville Co. 
Ruth, H. A., London, Canada. Helena Heat, Light & Power 


Co, 
Staff, J. C., St. Thomas, Canada. Hamilton & Stott. 
Eggleston, L. W., Chicago, Ill. American Radiator Co. 
Roberts, J. H., Indianapolis, Ind. American Radiator Co. 
Argabrite, N. M., Elwood, Ind. Indiana General Service Co. 
Simmons, N. M., Elwood, Ind. Indiana General Service Co. 
Walker, J. H., Detroit, Mich, Edison Ill. Co. 
Reinicker, N. T. C., Detroit, Mich. Edison Ill. Co. 
Spencer, A. D., Detroit, Mich. Edison Ill. Co. 
Kester, J. T., Noblesville, Ind. Noblesville Heat, Light & 
Power Co. 
Meyer, H., Terre Haute, Ind. Citizens Mutual Heating Co. 
Jacob, Aug., Detroit, Mich. Edison III. Co. 
Perry, C. C., Indianapolis, Ind. Indianapolis Light & Heat Co. 
Wells, H. F., Frankfort, Ind. 
Bushnell, O. M., Chicago, Ill. Illinois Maintenance Co. 
Bettis, A. E., Kansas City, Mo. Kansas City Heating Co. 
Gillram, C. A., Chicago, Ill. Central Station Engineering Co. 
Staten, C. H., New York, N. Y. H. W. Johns-Manville Co. 
Simpson, H., Elmira, N. Y. A. Wyckoff Sons. 
Hall, Robt., Lockport, N. Y., American District Steam Co. 
Mason, L. T., Hornell, N. Y. Hornell Electric Co. 
Armagnace, A. S., New York, N. Y. Heating & Ventilating 
Magazine. 
Crane, F. L., Norristown, Pa. Norristown Steam Heating Co. 
Bain, W. T., Milwaukee, Wis. H. W. Johns-Manville Co. 
Diebolt, H. W., Cleveland, O. Ric-Wil Underground Pipe 
Covering Co. 
Holley, R. C., Lockport, N. Y., American Dist. Steam Co. 
Carson, O. T., Chicago, Ill. Domestic Engineering. 
Wilson, T., New York, N. Y. Power. 
Bathgate, O. H., Pittsburgh, Pa. 
Weinshank, Theo., Indianapolis, Ind. Warren Webster Co. 
Mason, D. R., Pittsburgh, Pa. National Tube Co. 
Hornung, J. C., Chicago, Ill. W. H. Schott Co. 
West, L. D., Cleveland, O. Cleveland Elec. Ill, Co. 
Spiehler, C. H., Dayton, O. Dayton Power & Light Co. 
Kaighin, R. T., Cleveland, O. Cleveland Elec. Ill. Co. 
Devine, J. H,. Oxford, O. Miami Light Co. 
Thrush, H. A., Peru, Ind. Peru Heating Co. 
Wolls, W. A., Columbus, O. Columbus Ry. & Light Co. 
Kimbrough, H. C., Chicago, Ill. American District Steam Co. 
Donohue, Thos., La Fayette, Ind. Indiana Lighting Co. 
Wakeman, E. A., Wilkes-Barre, Pa. Wilkes-Barre Electric 


Indianapolis Light & Heat 


Dean, T., Indianapolis, Ind. Armstrong Cork Co. 

Maxwell, W. J., Indianapolis, Ind. 

McDonnell, J. F., Indianapolis, Ind. Dearborn Chemical Co. 

Capron, E. T., Chicago, Ill. Davis Construction Co. 

Richmond, F. S., Chicago, Ill. Cons. Engineer. 

Ludden, F. L., Mineral Point, Wis. Public Service Co. 

Kaersher, H. F., Youngstown, O. Youngstown Heating Co. 

Alexander, G. H., Frankfort, Ind. Frankfort Heating Co. 

Daniels, G. C., Peoria, Ill. Central Ill. Light Co. 

Wallace, D. G., Chicago, Ill. W. H. Schott Co. 

Almert, H., Chicago, Ill. H. M. Byllesby & Co. 

Biggs, A. P., Detroit, Mich. Central Heating Co. 

Turley, T. E., Kokomo, Ind. Indiana Power & Light Co. 

Baker, C. E., Chicago, Ill. Babcock & Wilcox Co. 

Prentis, H. W., Jr., Pittsburgh, Pa. Armstrong Cork Co. 

Christian, B. D., Indianapolis, Ind. Merchants Heat, Light 
& Power Co. 
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Lovett, J. T., Muncie, Ind. Muncie Elec. Light Co. 
Orr, F. B., Chicago, Ill. Illinois Maintenance Co. 
e Hagenah, R. E., Springfield, [ll. Springfield Gas & Electric 
oO. 
Duram, A. E., Chicago, Ill. American Dist. Steam Co. 
Thomas, G. B., Anderson, Ind. Central Heating Co. 
Hays, T. H., Indianapolis, Ind. Westinghouse. 
Umster, J. T., Cedar Rapids, Ia. Iowa Ry. & Light Co. 
Wells, W. H., No. Tonawanda, N. Y. American Dist. 
Steam Co. 
Harris, J. D., Indianapolis, Ind. 
Lyman, T. T., Milwaukee, Wis. H. W. Johns-Manville Co. 
Mohr, F. F., Milwaukee, Wis. H. W. Johns-Manville Co. 
Martin, W. K., Crawfordsville, Ind. Central Heating Co. 
Wood, G. W., New York City. Plumbers Trade Journal. 
Swift, L. B., Rochester, N. Y.,. Taylor Instrument Co. 
Clarke, Chas. S., Chicago, Ill. Practical Engineer. 
During the convention a number of firms manufactur- 
ing and handling equipment used in central station heat- 
ing service had products on exhibit in the Convention Hall 
in the Claypool Hotel. These concerns were as follows: 
Michigan Pipe Co., Bay City, Mich.; A. Wyckoff & Son 
Co., Elmira, N. Y.; The V. D. Anderson Co., Cleveland, 
O.; The W. H. Schott Co., Chicago, Ill.; American Dis- 
trict Steam Co., No. Tonawanda, N. Y.; The Ric- 
Wil Underground Pipe Covering Co., Cleveland, O.; 
Armstrong Cork Co., Pittsburgh, Pa.; Cannelton Sewer 
Pipe Co., Cannelton, Ind.; General Electric Co., Sche- 
nectady, N. Y.; Central Station Steam Co., Detroit, 
Mich.; Hardy Paint & Varnish Co., Toledo, O.; H. W. 
Johns-Manville Co., New York City; Jenkins Bros., New 
York City; Detroit Lubricator Co., Detroit, Mich.; Tay- 
lor Instrument Companies, Rochester, N. Y., H. & M. 
Division. 


NEW PLANT FOR CHICAGO 
| FEDERAL BUILDING 


FTER careful consideration, Secretary of the 
A Treasury McAdoo has decided that light and 

power for the Chicago Federal Building which 

houses the Revenue and Weather Departments, 
Federal Courts and Postoffice can be furnished by an 
independent plant at a saving of some $10,000 a year 
over buying the current from the central station. The 
investigation was made during the last administra- 
tion, but action was deferred. Accordingly, contract 
has been let to the Harrisburg Foundry and Machine 
Works for the installation of engines and generators 
at a cost of $42,000. The boiler plant is already in 
place and has been used for heating the building, which 
will hereafter be done by exhaust steam. 


IN THE MOVEMENT for better efficiency, many men 
and firms are placing themselves before the public as 
specialists in efficiency, and those who wish to take up 
engineering work, are in doubt as to who may or may 
not be satisfactory. As an aid to those seeking work 
in efficiency organization, and those who desire to em- 
ploy men for such work, the secretary’s office of the 
Efficiency Society, 29 West 39th St., New York, has 
become a clearing house where advice may be secured 
which will be impartial and authoritative. As efficiency 
work without experience is liable to prove uneconomical, 
it is evident that those having such work in mind, should 
be glad to take advantage of this service of the Society. 


Tue Inp1ana Licutinc Co. has purchased 14 acres of 
land in Fort Wayne and is preparing to erect a mammoth 
plant where it will manufacture artificial gas to supply 
all the cities along the Wabash valley as far west as 
Lafayette, including Logansport. 
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MARK COLD DRAWN STEEL 
UNION 


7 Mark Manufacturing Co. of Chicago is put- 





ting on the market a pipe union which is made 

of cold drawn steel throughout. These cold 

drawn pipe unions are made from flat strip steel 
by the cold drawing process, making a fitting that is 
of course seamless and free from sand holes, pin 
holes, or similar structural defects. By the use of 
steel a strong union is secured. 


FOUR STAGES IN THE MANUFACTURE OF MALE 
MEMBER OF MARK UNIONS 


The successive drawing operations are performed 
in a series of punch presses. The plant includes a 
Sherardizing furnace for rendering the unions im- 
mune from rust and corrosion. The Sherardizing 
process consists of heating the articles to be Sherar- 
dized together with zinc dust in drums or retorts, 
which causes the zinc to penetrate a short way into 
the metal, and also leaves a coating. This method 
has proved to be most satisfactory for rust-proofing 
threaded articles. 


r 


FINISHED PARTS OF THE MARK UNION 


The Mark seamless cold drawn steel union con- 
sists of the usual 3 main parts, male and feniale ends, 
joined by a coupling nut. All of these parts, as well 
as the brass seat ring, are drawn cold from flat stock, 
each piece is subjected to a series of operations, of 
which we illustrate 4 stages in the manufacture of the 
male member, Fig. 1. 
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Power Apparatus in Shop and Market 
New Ideas In Making, Buying and Selling 


The manufacture starts with long steel strips, 
from which discs or blanks are cut. These discs are 
then drawn into a deep cup, from which the bottoms 
are punched, forming a cylinder as shown. One end 
of this tube is then folded or rolled back upon itself 
to form a reinforcement, which the succeeding opera- 
tions press into final shape. The lower end is upset 
to form the bead, and the part is ready for threading. 

The Mark union is threaded to Briggs standard 
for pipe threads, and so carries the same taper as the 
pipe. 

No such defects as lack of uniformity exist in a 
fitting formed by the cold drawing process, as only 
steel of the highest quality can withstand such treat- 
ment, and each operation is a thorough test of the 
uniformity and quality of metal. 

Another great advantage obtained by using the 
Mark union is that it is made of the same material 
used in wrought steel pipe. The expansion of steel 
unions under heat is the same as the expansion of the 
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CROSS SECTION AND EXTERIOR VIEW OF AN ASSEMBLED 
MARK UNION 


pipe. The contraction when cooled is also the same. 
It will, therefore, be seen that a heated pipe has no 
tendency to stretch a Mark union. Under all condi- 
tions of temperature the steel union retains its tight 
grip on the pipe unchanged. 

Another novelty in the Mark union is the densified, 
hardened steel seat, which is opposed to a soft brass 
ring in the female end. This densified seat is formed 
by applying the die with such tremendous pressure 
that the metal is actually hardened. In this opera- 
tion the pressure alone gives the seat a smooth, ac- 
curately shaped and polished surface. This seat 
engages the face of a ring drawn cold from dead soft 
brass and annealed after drawing to keep it soft. 
When the coupling nut is screwed into place firmly, 
the densified steel seat makes, with the soft brass 
ring, a joint so effective as to be leak-proof under 
extreme pressures. Contributing to this feature is 
the fact that both the steel seat and brass ring. are 
formed in dies without machining or grinding, and the 
fit of one face against the other is exact. 

Rust and corrosion are provided against in the Mark 
union by putting.every union through the Sherardiz- 


FIG. 3. 
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ing process, which forms a zinc alloy, integral with 
the body of the metal over every part of the surface. 
This Sherardizing is done after the threads are cut, 
and protects them fully from corrosion, without alter- 
ing in the slightest degree their sharpness and fit. 

Uncertainty of performance is eliminated almost 
entirely in the Mark union, because of the uwni- 
formity of the metal and the seats, resulting from the 
process, and also on account of the design which 
aimed to make one size as strong as another. 

The Mark cold drawn steel union should prove a 
most welcome boon to steam-fitters, contractors and 
all users of unions, as it promises to eliminate weak- 
nesses and defects of unions now in common use. 


COMPLETE LINE OF VERTICAL 
TURBINES 


T Terry Steam Turbine Co., Hartford, Conn., 


has developed and standardized a complete line of 
vertical turbines covering a range of 5 to 600 
hp. at speeds of 3600 down to 500 r.p.m., particu- 
lar attention having been again paid to reliability and 
accessibility; all of these vertical machines can be 
dismantled without disturbing the steam connections. 


TERRY 800 G. P. M. DEEP WELL PUMPING SET 


Forced lubrication is used on the main shaft, with 
the thrust taken by a ball bearing. To safeguard the 
operation of the thrust bearing, a special system of 
lubrication insures the immersion of the balls in oil 
when starting from rest. A constant circulation of oil 
through the bearing while running keeps all the balls 
and races cool, perfectly clean and free from grit. 

The turbine is of the single stage type, with shaft 
extension to receive fan or centrifugal stage pump for 
ventilating, or mine and deep well work. 
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NOVEL BOILER CLEANER 
SUPPORT 


OT all engineers appreciate the fact that the 
money returns that an expensive piece of ma- 


chinery, such as a boiler will give, depend upon 

keeping it in service the maximum amount of 
time and that it frequently pays to install protective 
or supplementary apparatus so that the more ex- 
pensive piece of machinery may work at a maximum 
load factor. 

For instance, in the power plant of the Colorado 
Springs and Interurban Railway Co., Colorado 
Springs, Colo., the feed water is exceptionally bad 
and hard scale rapidly accumulates in the boilers. 
Therefore, in order to expedite boiler cleaning opera- 
tions and to greatly decrease the time that a given 
boiler is kept out of commission for cleaning purposes 
this company found it advisable to provide the special 
boiler cleaning attachment shown. 

A Weinland mechanical cutter head is used for re- 
moving the scale and this is driven by a Lagonda 
external steam motor, so designed that the square 
shaft carrying the cutter head can pass directly 
through the motor and while revolving at high speed, 
can be worked back and forth in the boiler tubes, the 
motor remaining stationary upon the supporting frame. 


SPECIAL SUPPORT FOR LAGONDA MOTOR-DRIVEN CLEANER 


This motor is supported between rollers at top and 
bottom and is given a horizontal motion on the 2 
supporting bars by means of the small handle shown 
at the top of the motor, which turns a pinion, operat- 
ing on a rack on the top supporting bar. 

To shift the motor vertically, the 2 horizontal bars 
supporting the motor are elevated by means of pinions 
operating on vertical racks, these pinions being oper- 
ated by a crank handle at the right. Of course, both 
the horizontal and vertical pinions are held in place 
by pawls, so that after the motor has been adjusted in 
front of a tube, it remains stationary until all the scale 
has been removed from that tube. 

The motor can be driven by either air, steam or 
water pressure, and with steam at 100 Ib. pressure, it 
will develop 7 hp., enough to remove the hardest pos- 
sible scale. 

The shaft supporting the cutter head is sectional 
and additional lengths are added as the cleaner is 
worked into the tubes, the handle being attached to 
the shaft by a swivel joint. 

While an equipment such as this would not be 
recommended under all circumstances, it has in this 
case, paid for itself many times over. For instance, 
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C. E. Bibb, chief engineer of the power plant says: 
“This equipment does the work in quick time. Our 
scale is so thick and hard, we use a small block and 
tackle to force the cutter head against the scale.” 
This entire equipment was designed and installed 
by one of the engineers of the Lagonda Mfg. Co., 
Springfield, Ohio, and has proved so satisfactory where 
the scale conditions are exceptional that several other 
similar equipments are now being installed by them. 


NEWS NOTES 


CosHOcTON, OHIO, HAS BEEN selected by the United 
States Service Co. as the location for the new central 
power plant that is to furnish power to the surrounding 
cities. The statement issued by the Coshocton Light & 
Heating Co. will explain the project in full: 

“Finding the settlement of a few details such as right 
of way to secure sufficient condensing water, etc., 
ground will be broken in 10 days for the installation of 
a new 7000-hp. steam turbine along with additional 
boiler capacity and condensing and water softening 
apparatus. An agreement was made to furnish the 
Newcomerstown plant. Work will also be begun on 
this development at once. 

“After a careful and exhaustive search on the part 
of experts of the United States Service Co., Coshocton 
seems for the present at least the most desirable loca- 


tion for the central power plant to furnish. current for. 


light, heat and power to Coshocton and adjoining terri- 
tory. This is due largely to its cheap fuel, available 
labor, and abundant water supply for boiler and con- 
densing purposes. 

“This new electric generator is 10 times larger than 
the biggest steam unit in the present plant of the Co- 
shocton Light & Heating Co. and is capable of supplying 
8 times as much power as the. present Coshocton 
plant. It will consume in the neighborhood of 15.000 
tons of coal a year, and use, when fully loaded, 4 times 
as much water as is required from the city water works 
to supply Coshocton. 

“Tt is expected to transmit power to adjoining 
towns at 33.000 v. and step down there at substations 
to a working voltage of 220 v. for power and 110 v. 
for light.” 


Sarina, KAnsas street car comnany plans to build its 
own power plant just west of Salina. 


A. Eucene Micuet ANnp Starr, Advertising Engi- 
neers, New York, have removed from 21 Park Row, into 
larger offices, Rooms 1001-7 Woolworth Building. 


Pinecrove, Pa., will construct its own electric light 
plant soon, according to statements made by a represen- 
tative of the Pinegrove Light, Heat & Power Co. 


At Lenanon, Pa., the Pinegrove Electric Light. Heat 
& Power Co. has purchased a plot of ground and will 
at once begin the erection of a modern brick nower house 
for the development of light and power for the borough. 


Tue American Suppty & Macntnery Manufac- 
turers Association has secured headquarters in the Wool- 
worth Building in New York City, and is, therefore, in 
better position than ever to be of assistance to its mem- 
bers and to those engaged in machinery manufacture. 
The secretary of the Association reports a most success- 
ful meeting at the triple convention recently held in 
Indianapolis, and that copies of the addresses delivered 
will shortly be mailed to members of the Association. 
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THE CONVENTION BUREAU of the Pittsburgh Indus- 
trial Development Commission recently completed ar- 
rangements for the national meeting of the Illuminating 
Engineering Society, which will be held in Pittsburgh 
during the week of September 22. This is one of the 
leading electrical organizations of the country. 


Tue McDermott BILL, designed by Peter McDermott, 
of Clearfield county, Pa., to prevent the use of electricity 
in bituminous coal mining, was voted down by the House 
on April 24 by a vote of 98 to 50. The measure, had it 
become a law, would have made it illegal to use elec- 
tricity in mines where, in any room, miners were em- 
a gas could be discovered by the use of a safety 
amp. 


Unitep States Civit SERVICE COMMISSION announces 
an open competitive examination for laboratory assistant 
in engineering, for men only, on July 2, 1913, at principal 
cities of the country. From the register of eligibles re- 
sulting from this examination certification will be made 
to fill vacancies as they may occur in the position of labor- 
atory assistant qualified in engineering, at salaries rang- 
ing from $900 to $1200 per annum. Applicants must 
show that they are graduates in mechanical or civil en- 
gineering, with good training in mathematics and physics, 
must have reached their 20th but not their 35th birthday 
on the date of the examination, must be examined in the 
State or Territory in which they reside and must show 
that they have been actually domiciled in such State or 
Territory for at least one year previous to the date of 
the examination. Persons who meet the requirements 
and desire this examination should at once apply to the 
United States Civil Service Commission, Washington, 
D. C., or to the secretary of the board of examiners at 
principal cities of the country, for application and exam- 
ination Form 1312. In applying for this examination the 
exact title, Laboratory Assistant in Engineering (Male), 
should be used. 


AT A MEETING of the Convention Committee of the 
Illuminating Engineering Society held in Pittsburgh, 
Friday, May 16, it was decided to hold the next annual 
convention in that city during the week beginning Sep- 
tember 22. 

The convention committee consists of C. A. Littlefield, 
New York Edison Co., Chairman; P. S. Millar, Electrical 
Testing Laboratories, President of the Society; H. S. 
Evans, Macbeth Evans Glass Co., Pittsburgh, Pa.; W. A. 
Donkin, Contract Manager of the Duquesne Light Co., 
Pittsburgh, Pa.; D. McFarlan Moore, General Electric 
Co., Harrison, N. J.; M. C. Rypinski, Westinghouse Elec- 
tric & Mfg. Co, New York; C. J. Mundo, General Elec- 
tric Co., Pittsburgh, Pa.; J. C. McQuiston, Westinghouse 
Electric & Mfg. Co., Pittsburgh, Pa. ;W.R.Serrill, United 
Gas Improvement Co., Philadelphia, Pa.; S. B. Stewart, 
Philadelphia Co., Pittsburgh, Pa.; T. J. Pace, Westing- 
house Electric & Mfg. Co., Pittsburgh, Pa.; and Prof. 
H. S. Hower, Carnegie Technical Schools, Chairman of 
the Local Section of the Society. 

W. A. Donkin was selected as Chairman of the Local 
Committee on Arrangements which will have charge of 


the convention. J. C. McQuiston was appointed Chair-— 


man of the Publicity Committee and will make all ar- 
rangements for advertising the Convention. 

It is expected that several hundred engineers from 
all parts of the country interested in lighting in its various 
forms will be present, and the program, details of which 
have not as yet been completed will consist, in addition 
to the technical sessions, of a reception and dance, sev- 
eral excursion trips and visits to the various industries 


in Pittsburgh. 
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SPACINGS AND CLEARANCES FOR CONDUIT 


For value of E see table of dimensions of conduit nipples 
For C= % in. A and B are as shown in table in inches 
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For value of E see table of dimensions of conduit nipples 
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Deg,| Min. | Radi. | Sine. | Cosine. | Tan. Cot. | } | 
nee — | 
13 0 | 0-229 | 0:2250 | 0:97 738 | 0:2309 | 4-3315 | 1:3439 | 7 | 0 
| 20 || 0.2327 | 0:2306 | 09 0-2370 | 42193 | 1-3381 || 40 
40 |! 02385 | 0:2363 | Oat? 02452 | 41126 | 13323 || 20 
| | 
14 | 0 0-2443 | sal 09703 | 02193 | 40108 | 13264 || 76 | 0 
| 20 |! 0:2502 | 0:2476 | 09689 | 0:2555 | 3:9136 | 1-3206 |] 40 
40 || 0-2560 | 0:2532 | 0:9674 | 02617 | 3:8208 | 13148 || 20 
} ' 
15 | 0 ! 02618 | 0:2588 | 0:9659 | 0:2679| 3-7321 | 1:3090|/ 75 | 0O 
| 20 |} 02667 | 0:2644 | 0:9644 | 0:2742| 3:6470 | 13032 40 
40 |} 0:2734 | 0:2700 0°9628 | 0:2805 |} 3:5656 | 1:2974 || 20 
16 | 0 | 0:2793 | 0:2756 | 09613 | 02867 | 34874 | 1-2915 || 74] 0 
20 || 0-2851 | 0-2812 | 0:9596 | 0:2931 | 3:4124 | 1-2857 || 40 
40 |} 0: 0:2868 | 0:9580 | 0:2994| 33402 | 1:2799 20 
17 | 0 || 0-2967 | 0-294 | 09563 | 0-3057 | 3:2709 | 1-270 || 73 | 0 
20 |} 0:3025 | 0:2979 | 0:9546 | 03121 | 3:2041 | 1:2683 40 
40 |} 03083 | 0:3035 | 0:9528 | 03185 | 3:1397 | 1:2625 20 
18 | © || 0:3142 | 0:3090 | 09511 | 0:3249| 3°0777 | 1:2566 || 72 | 0 
20 || 0-3209] 0:3145 | 09492 | 03319} 3-0178 | 1:2508 40 
40 || 0-3258 | 0:3201 | 0:9974 | 03378 | 29600 | 1:2450 20 
19 | 0 | 0°3316 | 0°3256 | 0:9455 03443 29042 | 12392 || 71 | 0 
20 |} 0:3374 | 0-3311 | 0:9436 | 0-3508 | 2:8502 | 1:2334 40 
40 |] 03432 | 03365 | 09417 oer 2°7980 | 1-2275 20 
| 
2 | 0 | 0:3491 | 0:3420 | 09397 | 03640 | 2:7475 | 1:2217 || 70 | 0 
20 |} 0:3549 | 03475 | 0-9377 | 03706 | 26985 | 12159 40 
40 |! 0:3607 | 0:3529 | 09356 | 0°3772 | 26511 | 1:2101 20 
21 | 0 |] 0:3665 | 0-3584 | 0:9336 | 03839 | 26051 | 1:2043 || 69 | 0 
20 |} 0:3723 | 0:3638 | 0:9315 | 03906] 2:£605 | 11985 40 
40 |} 0:3782 | 0:3692 | 0:9293 | 0:3975 | 25172 | 11926 || 20 
22 | 0 || 03840] 03746 | 0-9272 | 0.4090] 2-4751 | 21-1868 || 68 | 0 
20 || 0:3898 | 0-3800 | 0:9250 | 04108] 2:4342 | 1:1810 40 
40 || 0-3956 | 0-3854 | 09228 | 04176 | 2:3945 | 11752 20 
23 | 0 || 04014 | 0:3907 | 0:9205 | 0-4245 | 2:3559 | 1:1699 || 67 | 0 
20 |! 04072 | 03961 | 09182 | 0°4314| 23183 | 1°1636 40 
40 || 04131 | 0-4014 | 09159 | 04383] 22817 | 1-1577 20 
| 
24 | 0 |) 04189 | 0-4067 | 0°9135 | 0-4452 | 2:2460 | 11519 || 66 | 0 
20 |) 0-4247 | 0-4120 | 09112 | 04522} 2:2113 | 1°1461 40 
| 40 |} 0-4305 | 0-4173 | 0-9088 | 0-4592 | 21775 | 1-1403 20 
25 | 0 |] 0:4353 | 04226 | 09063 | 0-4663| 21445 | 11345 || 65 | 0 
20 |] 0-4a21 | 0-4279 | 0-9038 | 0-473 | 2-123 | 1-1286 40 
40 0-4480 | O-4331 | O-9013 | 0°4805 | 2:0809 | 11228 | 20 
{ * 
| Cosine. Sine. Cot. Tan —_ | Deg.} Min 
TRIGONOMETRICAL RATIOS—(Continued). 
Deg.| Min. —_ | Sine. |< >sine. | Tan. Cot. | | 
3 | 0 saan 016293 | 0-771 | oes |! 51 | o 
20 |) 06865 | 06338 | 0 7735 | | 0°8843 ; 40 
40 wie 0°6333 | 07698 | | 08785 || | 20 
40 | © || 0-981 | 06928 | 0:7660 ; 0-291 | 1-1918 | 0:8727 | 50 | 0 
20 || 0:7039 | 0:6472 | 0°7623 | 08491 | 1°1778 | 0°2668 |) 40 
40 || 0-7098 oniel Inteand bend 1-1640 | 0'8610 | 20 
a1 | 0 || 0-716 | 06561 | 0:7547 | o-8695 | 1.1504 | 0-252] 49 | 0 
20 |} 0:7214 | 0°6604 | 0-7509 | 0-2796 | 11369 | 0°8494 40 
40 |! 0-7272 | 0°6643 | 07870 | 0°8899 | 171237 | 0:8436 20 
42 | 0 || 07330 | 06691 | 0°7431 | 0-9004 | 1-1106 | 08378 || 48 | 0 
20 || 0-7389 | 06734 | 0:7392 | 0-910 | 10877 08319 | 40 
40 |) 0°7447 | 0°6777 | 0°7353 | 0-S217 | 1-850 | 0-8261 | 20 
| | | ' 
43 0 || 07505 | 0-6820 | 0-7314 | 0-9325 | 10724 | 08203 || 47 | 0 
20 {| 0:7563 | O-F862 | 0:7274 | 0:9935 | 1-0599 | 0°8145 40 
40 |) 0°7621 | 06908 | 07254 | 09585 | 1-097 | 08087 | 20 
| | 
44 | 0 || 07679 | 0-697 | o: 7195 | 0:9657 | 10355 | 08029 || 45 | 0 
20 |} 0-7738 | 06988 | 07155 | 09770 | 10285 | 0-7970 | 40 
40 |) 07795 | 0:7030 | 0-7112 0:9884 | 1-0117 | 0-7912 | 20 
| | | | 
45 0 =e 07 1.0000 } 10000 | 0°7854 | 0 
i | 
ae a | ae 
| hee ine “Te Sine. “| ¢ Cot. oh lain Tan. | ‘sn ak Deg. | Min 
» 
In the triangle BAC — 
=, sin. A= BC cos. Awe’. 
Ph A AB 
Dn tan, A= BC cot. AAC 
oi | AC BC 
| F <i | \ sec, A= AB cosec. A= AB 
ae I AC : BC 
A Cc vers, A=1l-cos, A covers, A=1-—sin. A. 


Circles are divided into 360° (degrees); 
(minutes), and cach minute into 60” (seconds). 


each degree into 60’ 
In tho Table the 


degrees read downward at the left to 45° and upward at the 


right to 90°. 


Sin. 


1 =0-0175 and sin, 89°= 
metrical tables are calculated on the basis of AB=1., 


09998. Trigono- 


To find the 


angle of a wedge whose side (as AB) is 12in., and whose end (as 


BC) is gin., 
very nearly. 


we have sin. of the angle ={ :12= #s=0°0521=3° 





























































































































































































































PRACTICAL REFERENCE TABLES 
| 
| SPACINGS AND CLEARANCES FOR CONDUIT 
| For value of E see table of dimensions of conduit nipples 
For C= ¥% in. A and B are as shown in table in inches 
c 
| asia 
| —— 
| 7 Ee 
ENO VitW 

SOE VEW 
| Size 
| Conduit 4 aes. 13 | 14-| 2 24 3 34 
i A] a6 | 24 | 8 | 248] 348] 2: | 2) OF | 8 
| ' B | 0.53 | 0.55 | 0.54 | 0.55 | 0.56 | 0.64 | 0.70 | 0.70 | 0.83 
| Al] 14 | 18 | 12 | 128] 22] 22 | 2H] 38 38 
| ; B | 0.55 | 0.57 | 0.56 | 0.58 | 0.58 | 0.66 | 0.72 | 0.72 | 0.86 
' Al 1 | 12 | 1% | 2] 2%| 28 | 248] 38 | 38 
i B | 0.55 | 0.57 | 0.56 | 0.58 | 0.58 | 0.66 | 0.72 | 0.72 | 0.85 
| Al 132/128 | 2%| 23 | 2 | 28] 8 33 3H 
| " B | 0.55 | 0.58 | 0.58 | 0.58 | 0.59 | 0.67 | 0.73 | 0.79 | 0.86 
Pp A | 14 | 2%] 2%| 28 | 24 | 24] 34 | 3h | 348 
i B | 0.56 | 0.58 | 0.58 | 0.59 | 0.59 | 0.68 | 0.74 | 0.79 | 0.87 
l A | 2: | 2 | 24 | 22] 248] 38 | Sve] 38 | 48 
i B | 0.64 | 0.66 } 0.65 | 0.67 | 0.68 | 0.75 | 0.81 | 0.81 | 0.94 
; A | 2%] 2%| 28] 3 34 | 3x | 32 | 4x8] 4c% 
| ” B | 0.70 | 0.72 | 0.72 | 0.73 | 0.74 | 0.81 | 0.87.| 0.88 |*1.00 
r , Al % [3 34 | 38 | 34 | 32 | 4% | 4x6] 4% 
| B | 0.70 | 0.72 | 0.72 | 0.79 | 0.79 | 0.81 | 0.88 | 1.06 | 1.12 
| A | 34 | 38 | 34 | 38H] 348] 48 | 420] 4% 53 
| el B_| 0.83 | 0.86 | 0.85 ! 0.86 | 0.87 | 0.94 | 1.00 | 1.12 | 1.12 
| 
| 
SPACINGS AND OLEARANOCES FOR CONDUIT 

For value of E see table of dimensions of conduit nipples 
| For C= ¥% in. A and B are as shown in table in inches 
| jo 4 
| A 
| COUPLING 
| : R 
| ¢ 
| Eno vieW . 
| SE VEW 
| 
| _ Size 
| Conduit ‘| ais ain is 2 | 3 3} 
| A | 16 | 12 | 1% | 2%] 2%] 2 | 248] 34 | 33 
| . B | 0.78 | 0.80 | 0.79 | 0.80 | 0.81 | 0.89 | 0.95 | 0.95 | 1.08 
| A| 12 | 14 | 2 2% | 2% | 26 | 238] 32 | 38 
| ‘ B | 0.80 | 0.82 | 0.81 | 0.83 | 0.83 | 0.91 | 0.97 | 0.97 | 1.10 
: A/| 1% | 2 2t | 2%| 2%] 22 | 3%] 38 | 32 
| ‘ B | 0.80 | 0.81 | 0.81 | 0.83 | 0.83 | 0.90 | 0.97 | 0.97 | 1.10 
fr A 2¥s| 2%) 2} 22 28 24 | 3% 3% 3 
| B | 0.80 | 0.83 | 0.83 | 0.83 | 0.84 | 0.92 | 0.99 | 1.04 | 1.11 
lus A 2¥e | 2% | 2] 2 2? 3% | 3% 33 avs 
| B | 0.81 | 0.83 | 0.83 | 0.84 | 0.84 | 0.93 | 0.98 | 1.04 ] 1.11 
|, |A (2 | 2% | 28 | 2d] 3m! st | 3H] 4 | 4 
| B | 0.89 | 0.91 | 0.90 | 0.92 | 0.93 | 1.00 | 1.00 | 1.06 | 1.20 
ha A | 2] 248] 32] 33 3% | 3H] 4 4% | 4H 
| B | 0.95 | 0.97 | 0.97 | 0.98 | 0.99 | 1.06 | 1.13 | 1.13 | 1.26 
lias A | 3% | 3% | 38 | 38 | 33 | 4 4fc | 44] 58 
| B | 0.95 | 0.97 | 0.97 | 1.04 | 1.04 | 1.06 | 1.14 | 1.14 | 1.31 
I A | 33 | 3§ | 32 | 381 4y| 44 | 44] S| 58 
| wed B_| 1.01 | 1.04 | 1.03 | 1.04 | 1.11 | 1.13 | 1.81 | 1.31 | 1.37 
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BOOKS AND CATALOGS 


“TESTS OF REINFORCED CoNCRETE BuiILpiNcs Under 
Load,” by Arthur N. Talbot and Willis A. Slater, has 
just been issued as Bulletin No. 64 of the Engineering 
Experiment Station of the University of Illinois. 

Besides giving the results of tests, this bulletin 
presents a detailed discussion of the methods and 
apparatus developed at the University of Illinois for 
measuring the stresses caused by floor loads in rein- 
forced concrete buildings. It is shown that these 
stresses may be determined with a considerable de- 
gree of accuracy if care is used in making the test. 
The bulletin furnishes valuable information on the 
action of several building floors under load, and will 
be useful to designers of reinforced concrete struc- 
tures. 

Copies of Bulletin No. 64 may be obtained upon 
application to W. F. M. Goss, Director of the Engi- 
neering Experiment Station, University of Illinois, 
Urbana, Illinois. 


THE TWENTIETH ANNUAL EDITION of the 
Engineering Directory contains 1540 pages and 4000 
classifications of manufactured products. Many changes 
and revisions have been made during the year, to take 
care of new firms and changes of address. The pub- 
lishers endeavor to keep this up with the times, so that 
it will serve as a reference book and purchasing guide 
as well as in selling campaigns. 

Lists are given of Jobbers, Dealers and Manufac- 
turers of Mill, Mine, Heating, Lighting and Plumbing 
supplies, in both classified and alphabetical arrange- 
ment. Also of Purchasing Agents, Architects, Gas 
Companies, Water Works Companies, Cement Mills 
and Trade Associations, 

The book is published by the Crawford Publishing 
Co., Chicago. The price, $5.00 in leather binding. 


THE GENERAL ELECTRIC CO. has just issued 
Bulletin No. A4116 describing that company’s isolated 
and small plant alternating-current switchboard panels, 
both generator and feeder, for 3-phase, 25 to 60-cycle 
circuit. The bulletin is made up principally of di- 
mension and connection diagrams, and miscellaneous 
data referring to the various panels and equipments. 

Bulletin No. A4119, from the same company, is 
devoted to the application of electricity to the opera- 
tion of packing establishments. Various applications 
of the electric motor are illustrated. 


NOISELESS GEAR DRIVING is the title of a 
56-page book issued by the New Process Gear Cor- 
poration, Syracuse, N. Y. It contains sound engineer- 
ing arguments for rawhide gears, proves that they are 
of important economic value in any plant where high- 
speed gears are used, gives much transmission data, 
and is profusely illustrated with photographs of actual 
installations. Sections of 11 types of rawhide gears 
are shown and prices on nearly 2000 sizes of pinions 
are given which are either in blank or cut and ready 
for use. A free copy will be mailed on request. 


NATURAL DRAFT TOWERS of the Wheeler- 
Balcke design are described in Bulletin 109, of the 
Wheeler Condenser & Eng. Co., of Carteret, N. J. 
These towers are of wood with an improved water dis- 
tributing system and compact cooling stacks, cooling 
the water on the “drop and film” principle. Copies of 
this bulletin are for general distribution and may be 
had on writing to the Wheeler Condenser & Eng. Co., 
Carteret, N. J. 
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GRINNELL AUTOMATIC SPRINKLER Bul- 
letin No, 72 has recently been received from General 
Fire Extinguisher Co., of Boston, Mass., and Detroit, 
Mich. 


ADVANTAGES OF electric pumping are given 
in a pamphlet from Goulds Mfg. Co., Seneca Falls, 
N. Y. The pamphlet illustrates various types and 
uses of Goulds electric driven pumps and gives some 
useful data. 


CATALOG G, recently received from the Turbo- 
Blower Co., 30 Church St., New York City, illustrates 
and describes the new model turbo-blower for mechan- 
ical draft, setting forth the merits of this device and 
showing the various methods of installing it in settings 
of different types of boilers. 


MATHESON JOINT PIPE for high or low-pres- 
sure natural or artificial gas lines, water works, mines, 
hydro-electric plants, irrigation and engineering uses, 
is the subject of a new catalog from National Tube 
Co. Attractive illustrations show installations of the 
pipe in various sections of the country and processes 
in preparing it for use. 


BENJAMIN FRANKLIN, whose work combined 
scientific accuracy and common sense, is the subject 
of the latest circular in Jefferson Union Co.’s Makers 
of Unions series. 

Jefferson unions are described as applying the same 
elements, being simple in design and easy to handle. 
A feature emphasized is the spherical ground joint. 


“IS THERE ROSIN in Cling-Surface?” is the 
name of a new 12-page booklet just issued by the 
Cling-Surface Co., Buffalo, New York. To prove that 
there is no rosin in this belt preparation the manu- 
facturers show several fac-simile reports of chemical 
analyses made in England and Germany. Professor 
Orndorf of Cornell University is also quoted. The 
booklet also lists many prominent users. 


THE J. FAESSLER MFG. CO., Moberly, Mo., spe- 
cialists for 30 yr. in the manufacture of boiler tools, 
has just issued a new 6 by 9-in., 40-page catalog 
which fully illustrates and describes its most popular 
boiler tools. It shows and lists several types of 
hand operated and power driven roller expanders, 
sectional expanders, and flue cutting machines for 
either common boiler tubes or superheater flues. The 
method of machining the Boss Roller Expander Cage 
is shown in detail. One of the features of the catalog 
is the new Faessler safety sectional expander with 
quick acting knockout. 


BULLETIN NO. A-4035, from the General Elec- 
tric Co., describes that company’s series luminous arc 
lamps for operation on series direct-current circuits 
of either 4 or 6.6 amp. 

Some of the advantages claimed for these lamps 
over the open and enclosed carbon arcs are: great 
illumination with less current consumption per unit 
of illumination, ideal distribution of light, fixed posi- 
tion of the arc with no flickering, entire absence of 
shadow under the lamp, extremely strong and simple 
mechanism, and economical up-keep. 

The bulletin contains a number of reproductions 
of photographs made by the light from these arc 
lamps, which show the illumination secured. It also 
contains a list of some of the cities and towns in 
which the lamps are installed. 
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HARRISON SAFETY BOILER WORKS, 3144 
N. 17th Street, Philadelphia, Pa., has just issued a 
large chart or diagram showing the internal construc- 
tion of the Cochrane Multiport safety exhaust outlet 
valve, a device which can be used either as a back 
pressure valve for exhaust steam heating or drying 
systems, or as an atmospheric relief valve for use in 
connection with vacuum condensers. The distinguish- 
ing feature of this valve is that instead of one large 
disk, there are a number of small disks, each held to 
its seat by an independent spring, whose tension is ad- 
justed by means of a movable pressure plate. Full 
details are given in the chart which can be secured by 
writing to the above company. 


TRADE NOTES 


THE AFFILIATED MANUFACTURERS of 
Milwaukee, Wis., report satisfactory business on Fer- 
roform Piston Molding Machines for Gas Engine Pis- 
tons, and that their new bulletin B-13, just off the press 
is ready for mailing to those interested. 


DUE TO THE RAPID increase in sales for high 
vacuum condensing apparatus and Rotrex air pumps 
the C. H. Wheeler Manufacturing Co., of Philadelphia, 
is making extensive enlargements and improvements 
to its works. The capital stock of the company has 
been increased from $200,000 to $600,000. 


AMONG RECENT ORDERS received by the 
Heine Safety Boiler Co., of St. Louis, Mo., is one 
from the H. J. Heinz Co., of “5% Variety Fame” for 5 
607-hp. boilers, totaling 3035 boiler horsepower, for 
installation in its new plant at Pittsburgh. The H. 
J. Heinz Co. already has 2700 hp. of Heine boilers. 
The new boilers will be of larger capacity than the old 
and will be of the 2-drum type with horizontal passes 
for the gases. 


WORCESTER ELECTRIC LIGHT CO., Worcester, 
Mass., is to equip 2 Edge Moor Boilers 764 hp. each 
with the Riley self-dumping underfeed stoker. This rel- 
atively new type of stoker is peculiarly well adapted to 
the variable load of electric light stations. It can carry 
a uniform heavy fire and operates continually to rid itself 
of ashes and refuse. The moving retort sides in place 
of stationary fuel supports continually break up the 
clinker as fast as it is formed. The discharge of refuse 
is continuous and not periodic. 


THE CITY OF CLEVELAND, Ohio, has awarded 
a contract to the C. H. Wheeler Manufacturing Co., of 
Philadelphia, Pa., for surface condensers for the new 
Municipal Electric Light Plant. This plant, which will 
be a model one in every way, will consist for the present, 
of 3 5000-kw. Allis-Chalmers turbines with C. H. Wheel- 
er high efficiency surface condensers having motor- 
driven Mullan patent vacuum pumps and motor-driven 
centrifugal circulating and hot well pumps. 

The condensers will be installed under rigid efficiency 
guarantees covering performance under widely varying 
loads and water temperatures, the normal operation be- 
ing 28% in. vacuum, although with cold water and light 
loads the performance guarantee requires the production 
of a vacuum within % in. of the barometer. 

An interesting feature of the bidding for this con- 
tract was the capitalization of the petformance guaran- 
tees; and the contract was awarded largely on the basis 
of the extremely low operation cost and low maintenance 
guarantees made by the C. H. Wheeler Manufacturing 
Co. 
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Subscription price in advance in the United States, 
Mexico or united possessions, $1.00 a year. 
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Foreign Countries, subscription price $2.50 a year. 


Address all letters and make all checks and money orders 
payable to Technical Publishing Co., 537 S. Dearborn St., 
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_ Any advertiser is invited to examine our paid subscription 
lists and Post Office mailing receipts at any time. 


ADVERTISING RATES 
Display 
Full page, one year, each insertion, $60.00. 
Half page, one year, each insertion, $35.00. 
Quarter page, one year, each insertion, $20.00. 
Eighth page, one year, each insertion, $12.00. 
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Other specified positions, regular rate plus 10 to 50 
per cent. 
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Invoices are rendered monthly and subject to 2 per 
cent discount within 10 days. 


Classified Rates 


Per line, 30 cents each insertion. 

Advertisements in this section are inserted under 
regular headings. 

No display type allowed, but the first three words 
may be set in capital letters. 

About nine words make a line. 
sold, two lines. 

Under classification “Position Wanted,” advertise- 
ments not exceeding four lines will be inserted once 
for subscribers free of charge. 

All copy should be received at Chicago office 18 
days before date of publication. 


Circulation of this issue, 23,500. 
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537 S. Dearborn Street 
Chicago 


Wanted 


WANT 1% to 2 hp. gasoline engine, small electric plant. 
Good exchange proposition. A.-M. Ericson, Hector, Pat 
6-15-1 


Minimum space 











WANTED—ALL STEAM USERS tto have clean boilers 
without -using compounds or chemicals in any form. Write 
“Otis,” No. 317 Norfolk Ave. Buffalo, N. Y. tf. 





IF YOU ARE a night engineer, spend a few hours each 
day taking subscriptions for Practical Engineer. You will be 
paid well. Write Subscription Dept. They will start you in 
at once. 
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WANTED EVERY ENGINEER to have our pamphlet for 
setting valves on Corliss Engines, simple and compound, with 
one or two eccentrics. Sent free. Lindstrom’s Machine Works, 
200 South Third St., Allentown, Pa. tf, 
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FOR SALE—22-48 Brown Corliss type engine, perfect con- 
dition, $675.00. Duzets & Son, 40 Church St., New York. 





FOR SALE—One Bristol Recording thermometer with 25 ft. 
of flexible tubing. One Edwards Pyrometer, 0 to 1200 degrees. 
One calorimeter complete with nozzles in polished case. Write 
to-day. Taylor, 85 S. Monroe St., Battle Creek, Mich. 6-15-3 





DETROIT MANUFACTURERS of Boiler Specialties have 
an opening for sober, aggressive type of engineer who thinks 
he would make a good salesman. We want a man of good ap- 
pearance, a good talker, with a wide acquaintance among engi- 
neers in your territory. This is an unusual opportunity for a 
permanent connection with an old established business, on a 
very attractive basis. Address, Box 305, Practical Engineer, 
Chicago, III. 5-15-3 





WANTED—An additional subscription solicitor wanted to 
cover towns in the state of Washington. Excellent chance to 
earn extra money. Write to Subscription Department. tf. 








For Sale 





FOR SALE—“WATERTOWN” MILL FRAME, side crank, 
horizontal Steam Engine, 18x28 in. cylinder, only 6 years old, 
wheel 10 ft. by 24 in., guaranteed perfect, price $750. Also 1 150 
and 1 175-hp. Manning Boilers, $950, and 2 150-hp. horizontal, 
return tubular Boilers, good for 125 lbs. steam, $800. J. F. 
Foster, 166 Devonshire St., Boston, Mass. 6-1-2 





FOR SALE—One 10”x16” Ideal tandem compound center 
crank steam engine, 100 ih.p. at 270 r.p.m. High pressure cyl- 
inder has piston valve, low pressure cylinder, balanced slide 
valve, operated from inertia type shaft governor. Fly-wheel 
5’ 8”, 15” face. Steam pipe 4", Exhaust 5”, shaft 514”, over- 
all dimensions 5’x11’ 7”. 

One 10”x9” simple Junior Westinghouse engine; capacity 50 
ih.p. at 335 r.p.m.; fly-wheel 3’ 6” diameter, no belt wheel: steam 
pipe 3%”, exhaust 4”; shaft 334”; over-all dimensions 3’ 8”x7’ 2”. 
For further information concerning these engines address James 
4 White, Supervising Architect, University of Illinois, bee 
Il 15-3 





FOR SALE—A double tandem automatic gas engine, 250 H.P. 
on natural gas, or 200 H.P. on producer gas. We are prepared 
to offer a great bargain. Phoenix Iron Works Co., Mead- 
ville, Pa. 5-15-3 





FOR SALE—1—100 K.W., 250-volt Westinghouse D. C., direct 
connected set. 1—85 K.W., 250-volt Westinghouse D.C., belted 
generator. 1—75 K. W., 250-volt Fairbanks-Morse D.C., belted 
generator. 1~—30 K. W., 250-volt Western Electric D. C., direct 
connected to Ball Engine. Independence Electric Machinery Co., 
322 So. W. Boulevard, Kansas City, Mo. 6-15-1 





FEED WATER HEATER BARGAINS—We have the fol- 
lowing used heaters on hand, and will sell at unusually low 
prices: 

2— 75 H.P. Baragwanath Heaters. 

1—100 H.P. Baragwanath Heater. 

2—200 H.P. Baragwanath Heaters. 

1—250 H.P. Baragwanath Heater. 

2—400 H.P. Baragwanath Heaters. 

1—750 H.P. Baragwanath Heater. 

1—150 H.P. Kroeschell Heater. 

1—150 H.P. Patterson Berryman Heater. 

1—200 H.P. Berryman Heater. 

1—750 H.P. Berryman Heater. 

All heaters have been overhauled and are in Al condition. 
Wm. Baragwanath & Son, 1250 W. Division Street, are Ill. 





FOR SALE—Boilers—Generators—In excellent condition, 
5 250-h.p. Franklin (Heine type) water tube boilers, pressure 
allowed 150 pounds; also 2 230-kw. 110 v., d. c. generators, di- 


rect connected to Watertown engines; 1 100-kw., 110 v., d.c. gen- 
erator, same make. J. F. Miller, 457 Hudson Ave., Albany, aes 





Patents and Patent Attorneys 





PATENTABLE IDEAS WANTED—Send for 3 free books. 
R. B. Owens, 28 Owens Bldg., Washington, D. C. tf. 





PATENTS SECURED—Send sketch or model for search. 
Book containing over 200 mechanical movements, advice and 
search free. W. N. Roach, Jr., 515 Metzerott Building, Wash- 
ington, D. C. 5-15-7 





LAWRENCE J. GALLAGHER, formerly assistant examiner 
United States Patent Office; solicitor of patents. 2 Rector St., 
New York. 5-15-3 





PATENTS THAT PROTECT AND PAY. Advice and books 
free. Highest references. Best results. Promptness assured. 
Send sketch or model for free search. Watson E. Coleman, 
Patent Lawyer, 624 F Street, Washington, D. C. tf. 





THE PATENTOME is interesting and instructive. A liberal 
education in patents and how to get them. Free on request. 
Established 1865. Anderson and Son, Patent Solicitors, 710 G 
St., Washington, D. C. 6-1-2 





PATENTS—H. W. T. Jenner, Patent Attorney and Mechani- 
cal Expert, 606 F St., Washington, D. C. Established, 1883. I 
make a free examination and report if a patent can be had and 
the exact cost. Send for full information. tf. 





PATENTS—C. L. Parker, Attorney-at-Law and Solicitor of 
Patents. Patents secured promptly and with special regard to 
the legal protection of the invention. Handbook for inventors 
sent upon request. 186 McGill Building, Washington, D. C. tf. 








Educational and Instruction 





ELECTRICITY—TUST WHAT YOU HAVE been looking 
for. Our Modern Blue Print Chart Method of Electrical Wiring 
Diagrams. Thoroughly explained so that you can easily under- 
stand them. All kinds of Bell Wiring, Anunciators, Telephones, 
House Wiring, Conduit, Theatre, Isolated Plants, Dynamos, 
Transformers, Arc Lights, Spec‘al Treatise on Motor Wiring. 
Write now for information. Electrical Wiring Diagram Co., 
Box F. 173, Altoona, Pa. 6-1-6 





ENGINEERS’ POCKET MANUAL. 175 pages, edited by 
University of Tennessee, will be mailed every subscriber sending 
in one new subscription to Practical Engineer. Gild edges, 
bound in leather. 








Miscellaneous 





IF YOU ARE an operating engineer, we know the Fetta 
Hot Procgss Water Purifier will interest you. We would be 
glad to have your request for further information. Address 
the Fetta Water Softener Co., Richmond, Ind. tf. 





ENGINEERS—DO YOU WANT to utilize your exhaust 
steam for heating or drying purposes, without back pressure 
on your engine? If so, address Monash-Younker Co., 1413 W. 
Jackson Blvd., Chicago, III. tf. 





MAKE MONEY on the side. Here’s your chance to work 
out some money for yourself. Get subscriptions for Practical 
Engineer. It pays well. Just drop a line to the Subscription 
Dept. They will tell you. tf. 
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Last Memorial Day, Jules Goux, a wiry, nervy 
Frenchman, whizzed around the Indianapolis 
motor speedway, at a mile and a half a minute 
clip, thereby outdistancing other automobile 
drivers and winning first prize for the 500 mile 
drive. 


Simultaneously, a steel-constructed, luxurious- 
ly-furnished train was darting, Eastward, across 
prairies and through mountains, preceded by a 
chorus of clanging crossing bells and leaving 
behind a trail of smoke and busy train des- 
patchers. 


At the same time, on a saucer shaped track in 
Riverview Park, Chicago, steel-helmeted, leather- 
padded men on motorcycles played tag with 
Death with ninety miles an hour at stake. 


The Age of Speed. 


We Americans live hurriedly. We want to 
crowd Life to the limit with experiences and 
knowledge. 


The news of Goux’s wonderful drive was 
flashed by wire and a few minutes after it was 
over, San Francisco citizens, thousands of miles 
away, were reading the details. 


Men daily automobile for pleasure at a faster 
rate of speed than those old heroes, Paul Revere, 
Kit Carson, or General Sheridan, ever reached 
on their historical rides. We circle the globe in 
less time than it took the early settler to travel 
from the Eastern States to Kentucky. Farmers 
of the Northwest plow acres of ground with 
steam and gasoline tractors quicker than the 
farmer fifteen years ago could measure off the 
‘‘lands.’’ 


Likewise, we think faster. Business policies 
are formed in a few minutes, to meet new situ- 
ations. Modern authors, with the aid of stenog- 
raphers, complete books in less time than it 


took Sir Walter Scott to write a chapter. Polit- 


ical conditions are changed over night. 


There is no room in Today’s plan for the man 
—engineer or otherwise—who stands still. He 
who moves, even leisurely, will find himself in 
the dust left by those who have gone ahead. 
What is Modern today may be Ancient tomor- 
row. 


The manufacturer joins the rush. The very 
day that he adds to his factory a man, system, 
or machine that increases his production he 
raises his requirements up another notch. Eco- 
nomical production is always on the move 
forward. 


The Power Plant is the E of efficiency in manu- 
facturing. Every belt, machine, operator, 
trucker and shipper is subsequent to the power. 
It stands to reason that if there is one man in 
the entire factory who is wide awake it should 
be the engineer. 


The engineer must speed his plant, and him- 
self too, with the procession. He must utilize the 
knowledge of other engineers, and of skilled tech- 
nical men, for no one man ever knew more than 
all the others in his prefession. This knowledge 
he can gain from the Editorial Pages of Practical 
Engineer. 


He must know the latest improvements for 
power generation and transmission, how they 
work, and where they can be purchased. This 
information can be gained from the Advertising 
pages of Practical Engineer. 


These pages are a directory of all that is new 
in Powerdom. The manufacturers employ the 
best advertising minds to prepare these adver- 
tisements so they well be educational to you. 


And, we know from letters they have written 
us, that the majority of our readers study these 
advertisements every issue. DO YOU? 





